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ABSTRACT 
The carabid beetle assemblage along five different seed mixture plantings of a 
natural gas pipeline corridor in Lawrence County, Kentucky was assessed using 
pitfall traps, drop boards, and sweep nets. Soil samples were collected and analyzed 
and vegetative cover was assessed using I m2 plots and 30 meter line transects. A 
total of 703 carabid individuals and 46 different carabid species were collected from 
pitfall traps. The greatest number of carabid specimens was collected from the 
Wildlife Mix treatment site. The highest diversity of carabids was collected at the 
control site. Results indicate that ample vegetative cover is critical to carabid 
colonization following disturbance. Soil samples indicate extremely low nitrogen 
content, with only weak correlations to carabid abundance and diversity. Cara bid 
abundance and diversity decreased slightly at those sites having lower plant coverage. 
Carabid catch decreased throughout the study period, while control traps had a 
significant difference in species assemblage relative to the corridor habitat. Results 
suggest that ample vegetative cover is important to ensure carabid assemblages can 
find food and shelter. Reclamation sites should strive to achieve optimum soil 
nitrogen levels to enhance plant growth, promoting carabid beetle colonization 
following landscape level disturbances. 
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ASSESSMENT OF DIFFERENT SEED MIXTURE PLANTINGS USING 
GROUND BEETLES (COLEOPTERA, CARABIDAE) AS 
ENVIRONMENTAL INDICATORS ALONG A DISTURBANCE CORRIDOR 
IN LAWRENCE COUNTY, KENTUCKY 
I. Introduction 
Natural landscapes have been significantly altered by human activity, creating 
disturbed and fragmented habitats. Impacts of anthropogenic landscape disturbance 
include decreases in species diversity, reduced environmental quality, and 
colonization by early successional species (Molles 2005). Environmental indicators 
may be employed to assess the extent of alteration or damage fragmentation has 
introduced to the habitat. Insects, such as ground beetles ( carabids ), are commonly 
used as environmental indicators. In particular, the use of carabids, a large mostly 
predatory family of Coleoptera, as indicator species in terrestrial habitat assessments 
offers insight into vegetative, soil, and insect community quality. 
1.1. Gas Pipelines as Disturbance Corridors 
The construction of gas pipelines represents a significant form of habitat 
fragmentation or introduction of new habitat. It is important to distinguish the 
difference between a corridor that has similar habitat as the patches of land it 
connects and managed corridors that commonly result from pipeline installation 
within a landscape. Corridors created from pipeline construction generally are not 
similar to surrounding habitat type. On the contrary, such corridors usually consist of 
grass dominated vegetation and are regularly maintained (i.e. mowed) to allow for 
easy access to the pipeline. In some instances, it is appropriate to refer to such land 
areas as disturbance corridors (Forman and Godron 1986). 
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The strips of land created by pipeline construction can still provide a means in 
which organisms can disperse to other areas of the ecosystem, promoting species 
richness, despite alteration to the habitat (Gilbert et al. 1998). Although gas line 
development represents a landscape fragmentation that may potentially reduce the 
biodiversity of pre-disturbance species, they also provide new habitat and conduit for 
other species that may have been absent or reduced in number prior to disturbance. In 
the Yatesville Lake Wildlife Management Area (Lawrence County, Kentucky), 
managers regularly maintain grasslands in a state of"arrested succession" to increase 
game species population. Such field-like strips ofland that are created by gas pipeline 
construction can be considered "corridors" as well, in that movement of certain 
organisms, such as game species and insects, may be facilitated by the new open 
areas ofland. Forman and Godron (1986) explain how such heterogeneity actually 
increases the potential number of total species that can coexist. Therefore, these 
differences in habitat, whether natural or anthropogenic, serve as a fundamental 
pathway for the movement of species between different habitat forms (Forman and 
Godron 1986). 
When a gas line is incorporated into a landscape, much planning and 
preparation is involved, along with the participation of several agencies. Typically, 
before a gas pipeline can be constructed, an Environmental Assessment must be 
prepared to ensure compliance with the National Environmental Policy Act. Several 
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criteria must be met when installing a natural gas pipeline and mitigation efforts must 
be considered, usually involving some form of reclamation. Reclamation efforts 
involve reconstructing the degraded land as close as is possible to its original form 
and function, encouraging land reuse (Majer 1989). In pipeline mitigation, the new 
"corridor" is often planted with various kinds of grass species, preferably native 
vegetation. More commonly, however, nonnative plant species are usually 
incorporated into the landscape. In Kentucky, it is very common to plant species of 
Festuca, a group of tolerant grasses, on reclaimed or controlled parcels of land. 
1.2. Carabids as Bioindicators 
Following gas pipeline construction and mitigation projects, it is normal for 
monitoring to occur. Monitoring of corridors generally assesses the following: 
vegetative cover, soil characteristics, and land use. Integrity of the land conditions 
within a pipeline corridor can also be assessed by measuring the level of biodiversity 
present (Zar 1999). Several models are available to assess corridor functions and 
conditions; however, few use terrestrial insects as an indicator of ecosystem function. 
For those assessments involving terrestrial insects, the "implicit goals" of using these 
organisms as bioindicators are lacking (McGeoch 1998). 
The use of bioindicators to monitor various environmental quality parameters 
is a common technique employed following restoration and reclamation projects. An 
animal is acceptable as a bioindicator if at least one of the following criteria is met: 
capable of reflecting the "state" of an environment; representative of impacts posed 
by environmental change(s); or serves as a representative of the diversity of other 
species (Rainio and Niemela 2003). This technique for monitoring environmental 
changes is applicable in aquatic and terrestrial ecosystems ( although the use of 
aquatic insects as water quality indicators is used far more extensively), making it an 
extremely valuable and functional tool (McGeoch 1998). The role of insects as 
bioindicators is justified through the many contributions they make to biological life 
and the functioning of ecosystems (McGeoch 1998). Furthermore, the life histories 
and sensitivities of insects to various environmental conditions are well documented 
(Rosenburg and Resh 1996; Hansen and Castelle 200 I). 
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Besides partaking in the crucial role of plant pollination, insects also function 
in seed dispersal, seed predation and provide protection to many other plants and 
animals (Weisser and Siemann 2004). Other significant roles of insects include 
population control of insects and plants along with the recycling of dead animals, 
plants, and dung (Weisser and Siemann 2004). Ants, major constituents of ground 
level microhabitats, are one type of terrestrial insect commonly used as environmental 
indicators in disturbed landscapes and provide insight to soil, plant, and arthropod 
conditions (Graham et al. 2009). Predatory insect species are especially 
useful in environmental assessments in that their presence indicates an established 
ecological community and available food sources (Nichols and Burrows 1985). 
The presence of terrestrial insects can be used as a diagnostic tool in 
determining the overall success of a mitigation or reclamation project by providing 
insight to the quality of new habitat conditions (Hansen and Castelle 200 I). For 
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instance, the impact habitat fragmentation has posed on a surrounding environment 
can be determined by assessing species diversity of the fragmented habitat (May 
1975; Graham et al. 2009). In general, healthy reclaimed landscapes have higher 
species richness and density than landscapes that undergo little restoration (Nichols 
and Burrows 1985). The implications of using terrestrial insects as success gauges 
could potentially lead to improved mitigation and restoration approaches and 
techniques. When using terrestrial insects as bioindicators, recognizing the 
fundamental differences between assessing terrestrial and aquatic systems is 
important. First, in comparison to aquatic systems, terrestrial habitats are usually 
more complex (e.g., greater species abundance). Second, measurement ofabiotic 
factors of terrestrial systems ( e.g., solar radiation, precipitation) are more challenging 
to quantify in comparison to more stable abiotic factors of aquatic systems (McGeoch 
1998). 
Predatory carabid beetles (Coleoptera: Carabidae) have recently become the 
insect of choice in assessing and quantifying environmental integrity: these beetles 
primarily occupy areas in which a healthy community of insects and other 
macroinvertebrates exists (Rainio and Niemala 2003 ). Carabids are also broadly 
distributed geographically and can be found in most types of terrestrial habitat (Thiele 
1977; Rainio and Niemala 2003). These beetles are relatively easy to catch and 
identify and their taxonomy is some of the most extensively known in the insect 
world (Thiele 1977; Luff 1996). This extensive taxonomic knowledge of carabids 
supports the use of the beetles as environmental indicators: it is crucial in all forms of 
bioindication that the taxonomy of the indicator group is "sound and stable" 
(McGeoch 1998). 
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Carabid beetles are among the most prevalent insect taxa in the world, 
representing about 3 percent of all insects (Thiele, 1977), and are comprised of more 
than 40,000 described species (Lovei and Sunderland 1996; Arnett and Thomas 
2001). Ground beetles have earned their name in that most adults of temperate species 
live in or on soil and its corresponding leaf litter layer hunting for their prey; the 
larvae and adults are predaceous for most species (Downie and Arnett 1996), and play 
a crucial role as primary and secondary consumers (Thiele 1977). They are especially 
well known for hunting herbaceous insect pests on agricultural fields, serving as a 
form of biological control (Luff 1996; Ward and Ward 2001), as is well illustrated in 
their consumption of potato beetle larvae in Europe (Scherney 1959). Some carabids 
are prey specific, such as the caterpillar hunter (Calasoma scrutator); omnivorous, 
like members of Amara; or insectivorous, such as Pasimacus (Allen 1979; Arnett and 
Thomas 2001 ). Most are nocturnal and take cover under rocks, leaves, and fallen logs 
(Headstrom 1977; Downie and Arnett 1996; Lovei and Sunderland 1996). Carabid 
locomotion generally consists of running along the ground, while climbing activity is 
seldom, and flight is rare (Thiele 1977; Arnett 1985). With respect to life span (larva 
hatching from egg to one complete reproductive cycle as an adult), most carabids live 
for an average of two years (Thiele 1977). 
These beetles are easily recognized by their head, which is significantly 
narrower than the pronotum (Headstrom 1977; Appendix E). The pronotum, likewise, 
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is usually narrower than the elytra and their legs are notably long, an adaptation for 
running (Downie & Arnett 1996). The elytra ( wing covers) usually have strong 
striations with or without several obvious punctures (Headstrom 1977). Carabids are 
further distinguishable from other beetles in having a notopleural suture, separated 
hind coxae, and a visible first abdominal sternite (Arnett & Thomas 2001). Carabid 
antennae are filiform (threadlike) and have eleven segments, with pubescence 
covering at least the last six segments (Headstrom 1977). Most carabids fall within a 
length range of 1-50 mm and are usually black or brown (Appendix E). Some species 
of carabids are brightly colored and possess a shiny metallic coloration (Headstrom 
1977; Arnett 1985; Daly et al. 1998). In the elongated and somewhat wormlike larval 
form, carabids typically are white, yellowish, brown, or black in coloration and have 
prominent mandibles protruding from the head. In northeastern North America, 
carabids have been separated into six subfamilies and thirty-two tribes (Downie and 
Arnett 1996). There are approximately 2500 known carabid species in North America 
(Daly et al. 1998). 
Several studies using carabids as environmental indicators demonstrate that 
carabids are capable of responding to several environmental factors, including 
responses to disturbance and changes in vegetation and soil type (Thiele 1977; Luff et 
al. 1992). Carabid beetles as a group are responsive (i.e. sensitive) to changes in 
habitat type along with gradients in temperature and moisture (Butterfield et al. 
1995). For instance, most carabids (e.g., Carabus) prefer areas with low soil moisture 
content and moderate soil temperature (Thomas and Arnett 200 I). 
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When employing standard sampling methods, carabid assemblages can be 
sampled for throughout the year, making them very useful as indicators of 
environmental quality (Luff et al. 1992; Luff 1996). Carabid beetles are also very 
applicable in field or laboratory research because many of the complications that arise 
with other insects, such as ants and termites, which have variable social behaviors, 
can be avoided (Thiele 1977). Thus, with respect to field research, carabids may serve 
as environmental indicators (bioindicators ). Carabids must respond to disturbance 
( e.g., habitat fragmentation, deforestation) in a predictable manner that can be 
measured or observed (Paoletti and Bressan 1996; McGeoch 1998). These beetles are 
sensitive to environmental changes and quality, and are also consistent in their 
reflection of the environment (Refseth 1980). 
1.3. Carabid Responses to Environmental Change 
Studies have found that carabid beetles respond to environment changes "both 
structurally and compositionally" (Luff et al. 1992). Luff et al. (1989) and Rushton et 
al. (1989) found that the composition of carabid assemblages changes significantly 
following soil cultivation in the upland grazing lands of northern England. Species 
richness decreased while most of the disturbed sites contained colonizing species. 
With the use of "gutter traps," Luff (1996) found that carabids"may be very sensitive 
to local variations in habitat type," particularly to soil temperature and moisture 
content. Data collected from carabid communities on limestone habitat islands also 
supports this idea of sensitivity to local habitat variation, which is often reflected by a 
rapid change in species dominance (Bauer 1989). 
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Pichancourt et al. (2006) found that carabid beetles serve as good indicators of 
habitat conditions in grass-dominated habitats near forested regions of eastern Canada 
and Europe. These beetles are sensitive to fragmentation of wood-dominated 
landscapes (Pichancourt et al. 2006). The study assessed the presence of Abax 
parallelepipedus, a carabid beetle, in four different habitat forms, including a section 
of land fragmented by deforestation. Since A. parallelepipedus is sensitive to woody 
destruction, any presence of this beetle in fragmented lands is an indicator of "good" 
habitat quality. Jelaska et al. (2007) found carabids were useful for detecting heavy 
metals in a European boreal forest ecosystem. Cadmium and lead concentrations in 
species of Carabus, Abax, and Cychrus were found to be correlated to concentrations 
in the leaf litter and soil, supporting the use of carabids for environmental pollution 
detection. 
Many studies have also shown that carabid beetles are affected by habitat 
fragmentation (Niemala 2001 ). Following fragmentation of a forest in northwestern 
Ohio, Oates et al. (2005) concluded that certain carabid species, primarily forest 
specialists like Carabus, are negatively impacted by such disturbance, as indicated by 
decreased species richness. Eyre et al. (1989) found that land management activities 
of different grasslands in New Castle, Great Britain can impact the carabid 
community. Lower carabid diversity and density was found in grasslands used 
intensively for sillage, hay, and grazing in comparison to grasslands used less 
intensively. In another study assessing carabid assemblages following clear cut 
harvesting, a large change in carabid beetle assemblage was found, leading the 
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authors to conclude that carabids offer insight to the changes in forest communities 
that occur after logging (Niemela et al. 1993). Didham et al. (1998) used carabids to 
assess fragmentation in Amazonian forest and found that fragmentation of the forest 
from clear-cutting activities significantly disturbed the population densities of several 
abundant species. Thus, from an environmental standpoint, carabids are useful for 
assessing changes or impacts that landscape disturbance may pose on the 
environment. 
1.4. Sampling Ground Beetles 
The most commonly used method for the sampling of carabid beetles is pitfall 
trapping (Greenslade 1964; Luff 1975; Thiele 1977; Downie and Arnett 1996). This 
method is relatively inexpensive and suitable for statistical analyses by providing a 
mass amount of specimen collections (Halsall and Wratten 1988; Ward and Ward 
2001 ). Studies show that this technique is effective in sampling for carabids (Luff et 
al. 1992; Spence and Niemala 1994), although some have cited shortcomings with 
this method for assessing overall densities of individuals, such as variation among 
pitfall catches. Catch variation may be impacted by the amount of locomotor activity 
exhibited by the beetles and the effect ground vegetation may have in impeding 
carabid movement (Mitchell 1963; Greenslade 1964; Luff 1975). By sampling with 
pitfall traps weekly through an entire collecting period (preferably during the growing 
season), reliable information on carabid population sizes and diversity can be 
obtained (Baars 1979; Liu et al. 2007). The use of pitfall traps has enhanced carabid 
distribution knowledge tremendously (Thiele 1977). Other methods that may be used 
11 
to enhance carabid collection include drop boards, slabs of material used to provide 
organisms cover and shelter, and sweep netting, a technique involving the use of a net 
to collect specimens from grass and shrub-dominated areas (Daly et al. 1998). 
1.5. Goals and Objectives 
The objective of the study is to use carabids as indicators of the environmental 
quality in four different habitats in a natural gas pipeline corridor. Carabid 
assemblage, vegetative cover, and soil quality was compared between among four 
different seed mixtures (treatment sites) planted to restore vegetation along a gas line 
corridor. An upland forest, the pre-disturbance habitat, will serve as the basis of 
comparison. Since the fragmented habitat was recently reclaimed, it is hypothesized 
that carabid diversity and abundance will be lower within the pipeline corridor 
relative to the forested control. Likewise, carabid diversity and abundance will be 
lower in those treatment groups possessing poorer soil and vegetative conditions. 
II. Materials and Methods 
11.1. Site Description 
EQT, a natural gas company, recently constructed a 68 mile stretch of new 20 
inch diameter natural gas pipeline in Carter, Lawrence, Floyd, and Johnson counties, 
Kentucky (GAI Consultants 2006). This study focused on a section of pipeline 
transecting Lawrence County. This area lies in the Cumberland Plateau physiographic 
region and is characterized by deep valleys and Pennsylvanian age sedimentary rocks 
12 
(McDowell et al. 1981, GAI 2006). Most of the soil in this region is classified as 
loamy, with the most common soil depth being less than 60 inches (152.4 cm) 
(McDowell et al. 1981, GAI 2006). This region of the Appalachian Mountains mostly 
consists of temperature deciduous forests intermixed with agricultural lands and 
meandering streams (Kentucky Climate Center 2010). 
A new driven compressor station was also constructed in Floyd County, 
Kentucky. The compressor station and pipeline installation together comprise the Big 
Sandy Pipeline Project (BSP Project)(GAI Consultants 2006). There is a two-fold 
purpose in the BSP Project. First, installation of the gas pipeline will provide new 
transportation capacity of natural gas in eastern Kentucky, allowing for relief in the 
summertime gas delivery. In addition, the new gas pipeline will provide for additional 
capacity for potential gas well development in the eastern Kentucky region in the 
future (GAI Consultants, Inc. 2006). 
EQT used a 100-foot-wide construction right-of-way providing 50 feet of 
permanent right-of-way and 50 feet of temporary workspace. Typical construction 
procedures were employed including clearing of the land, grading, pipe stringing, 
pipe bending, padding (if required), backfilling, and hydrostatic testing (GIA 
Consultants 2006). Clearing consisted of the removal of trees, shrubs, and any other 
obstructions in the right-of-way areas. Timber in the Yatesville Lake Wildlife 
Management Area was cut to the preference of the United States Army Corp of 
Engineers. Conventional overland construction methods were employed by EQT 
(GAI Consultants 2006). 
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Following installation of the gas pipeline, restoration involved the planting of 
seed mixtures along the I 00 foot wide corridor during the summers of 2007 and 2008 
(Table 2). Seed mixtures planted were determined by recommendations from the 
Carter County Extension Agent, Yatesville Lake Wildlife Management Area, 
Equitrans Corporation, and local residents. Fertilizer and mulch were also used to aid 
in seed germination and plant growth. All seed mixtures were certified and purchased 
from Caudill Seed and Warehouse Company, a North American seed supplier. The 
pipeline corridor is held in a primary stage of succession to ensure easy access and 
maintenance. Thus, to ensure the maintenance of herbaceous conditions, mowing of 
the corridor will occur every three years (GIA Consultants 2006). 
Different mixes of grass and wildflower species were planted during the 
spring of2007 and 2008 along the pipeline corridor (Table 2). Four different 
treatment sites were chosen for sampling based on accessibility (Figure I). Treatment 
sites were named after the seed mixture that was planted (Table 2), despite the 
presence of other plant species not included in the original seed mixtures (Table 3). 
An upland forest control site was also established. Upland forest habitat was chosen 
as the control because it represents the dominant habitat type that once covered the 
landscape prior to installation of the pipeline. The predominant type of land use 
surrounding the study site is undeveloped secondary growth forest (Figure I). 
• Survey Points 
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Lawrence County Landuse 
C Yatesville WMA 
~ Forest/Undeveloped 
~ Residental 
f . .:. .--1 Commercial 
l:❖;J Agricu!tureJFarmland 
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0 0.5 2 
I Kentucky 
~ 
Map producecl by: Kevin Calhaun, 2009 
Figure I. Land use map depicting study sites along natural gas pipeline corridor in 
Lawrence County, Kentucky. 
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In addition to seed mixtures, different tree species were uniformly planted 
within the 50 feet (15.24 m) of temporary workspace of the edge of the pipeline 
corridor in treatment groups I and 2 (Table I) (J. Osborne, EQT, pers. comm., 9 Apr 
2009). Hardwood trees were covered with 4 feet ofTubex tree shelter and white pines 
were covered with 2 feet ofTubex tree shelter. Tubex tree shelters protect trees from 
browsing by herbivores, conserve moisture, and stimulate growth. These shelters last 
for five to six years and biodegrade with the help of the sun. The shelters are each 
supported by a four foot white oak stake. VisPore tree mats were also used and 
function similar to mulch, saving moisture and reducing grass competition; these tree 
mats last for about three years (J. Osborne, EQT, pers. comm., 9 Apr 2009 ). 
Table I. Hard and soft mast tree species planted along corridor edge of treatment sites I and 2. 
Hard Mast Tree Species 
Eastern Black Oak (Quercus velutina) 
Black Walnut (Jug/ans nigra) 
Chinese Chestnut (Castanea mollissima) 
Pecan (Carya illinoinensis) 
Northern Red Oak (Quercus montana) 
White Oak (Quercus alba) 
Black Cherry (Prunus serotina) 
Soft Mast Tree Species 
White Pine (Pinus strobus) 
Kousa Dogwood (Cornus kousa) 
Persimmon (Diospyros) 
Crab Apple (Ma/us) 
Hawthorn (Crataegus) 
American Wild Plum (Prunus americana) 
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11.2. Plant Collection and Identification 
Plant species present at each treatment site and the control site were assessed 
using the line-interception method (Parker and Savage 1944, Bonham 1989, Brower 
et al. 1998). Any plants that intercepted the 3 0 meter long line transect were 
identified or transported back to the laboratory to be pressed for later identification. 
Two - 30 meter line transects were used at each site. The line transects were 
established at the center of the corridor for each treatment group. In addition, five 1 
m
2 plots were randomly chosen for further sampling within each site. Random plots 
were chosen by taking ten steps forward at the starting point for the study site and 
then throwing an object. The object was then used as the marker for plot placement 
within the corridor. Plants were identified using keys provided in Wharton and 
Barbour (1973), Knobel (1980), and Jones (2005). Upon identification, the 
representative plants were compared to those plant species originally planted by EQT 
along the pipeline corridor. Scientific names of plants follow the work of Jones 
(2005). 
11.3. Soil Samples 
Ten composite soil samples were collected from each treatment site and 
control on June 24, 2009, following standard procedures as described by the 
University of Kentucky Soil Lab guidelines (Thom et al. 2009). Samples were 
collected from 0-15 cm depth using a spade and placed in paper bags with waterproof 
lining (Moore and Chapman 1986, Robertson et al. 1999). Soil samples were sent to 
the University of Kentucky Soil Lab for analyses of nutrient content, cation exchange 
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capacity (CEC), organic matter, total nitrogen, and water holding capacity. Soil 
moisture, temperature, and pH were also measured weekly on a per site basis using a 
temperature probe and soil moisture meter. The same temperature probe and soil 
moisture meter were used during the entire study for consistency. 
11.4. Insect Collection 
Three different techniques were employed for the collection of carabids at 
each treatment site and the control. Treatment sites were divided into four separate 
sub-sites, to serve as replicates, each with five pitfall traps. Thus, a total of 20 pitfall 
traps were used at each treatment site. Within each sub-site, traps were spaced 8 m 
apart and sites were spaced 30 m apart. Pitfall traps were installed in a line transect 
fashion and covered a total length of 280 m per site. The transect design was used for 
ease of finding the traps during the weekly checks (Figure 2). Twenty control traps 
were installed in a wooded area near the study site in the same fashion. 
Traps were constructed using two - 18 ounce (0.53 L) Hefty brand plastic cups 
and 1 Hefty brand plastic plate and followed methods similar to those of Greenslade 
(1964), Luff(l975), Refseth (1980), Luff(l990), Spence and Niemala (1994), and 
Digweed eta/. (1995). Cup diameter was 10 cm at 12 cm depth; plate diameter was 
22 cm. The purpose of the bottom cup in each trap was twofold: 1) acted as a 
container for the solution, 2) provided structural support for the second cup to rest 
in. Holes were drilled into the bottom of the second cup, acting as a sieve for any 
remaining solution to drain into the bottom cup while separating out specimens for 
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easy retrieval (Figure 3). Four ounces (I 00 ml) of distilled water, I teaspoon (5 ml) of 
dishwashing detergent, and I teaspoon (5 mL) of table salt served as a killing and 
temporary preserving agent. The solution was replenished at two week intervals or as 
needed. Pitfall traps were checked weekly from early April through late August 2009, 
establishing a five month sampling period. A similar time frame of sampling has been 
employed in other studies of carabid beetle assemblages (Luff 1990). 
Four drop boards were used at each treatment and control site to attract 
additional carabid beetles (Brower et al. 1998). Pine wood boards (I m x 0.02 m x 
0.33 m) were randomly placed at each site and checked weekly. In addition, sweep 
netting was performed on a monthly basis and consisted of20 "swipes" at randomly 
selected locations within each site of the treatment groups and control, accounting for 
a total of 400 swipes per month (Daly et al. 1998). The number of carabids and 
carabid species collected from drop boards and sweep netting were calculated; non-
carabid specimens were catalogued and stored in 70% ethanol. 
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Figure 2. Pitfall trap and drop board layout of a study site; Circles represent pitfall traps, rectangles represent drop 
boards. 
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Figure 3. Schematic of pitfall trap design used at study sites. 
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11.5. Insect Identification and Storage 
Adult carabid beetles were identified using keys provided in Arnett (1985), 
Downie and Arnett (1996), and Arnett and Thomas (2001). Specimems of all carabids 
collected were identified to genus (and species if possible) and catalogued 
accordingly. Larger specimens were pinned, while smaller specimens were placed on 
points. Due to time constraints and the difficulty associated with identifying immature 
forms of carabids, larvae were not identified. Specimens other than carabids and some 
Diptera were identified to family, and pinned or stored in 70% ethanol. Scientific 
names of carabids follow the work of Arnett and Thomas (2001 ). 
11.6. Data Analysis 
A similarity index and coefficient of community (Equation I) was used for 
comparison of vegetative cover between the treatment sites and the control site 
(Brower et al. 1998). Relative species frequency and relative species density was 
calculated using the average percentage of plant species present within the I m2 plots 
(Kershaw and Looney 1985, Bonham 1989, Brower et al. 1998). Differences between 
mean nutrient concentrations, CEC, total nitrogen, organic matter content, and water 
holding capacity of treatment sites and the control were compared via ANOV A 
(Ludwig and Reynolds 1988, Zar 1999) using Minitab 15.1 (2009) software. Soil 
nutrient content was compared to University of Kentucky soil test summaries of 
Lawrence County, Kentucky (UK 2007). Nonparametric statistical analysis methods 
(Kruskal-Wallis Test) were applied to soil nutrient content data using Minitab (2009) 
software. 
Equation I. Coefficient of community= CC1 = c / s1 + s2 - c , 
Where s I and s2 are numbers of species in communities I and 2 and c is the total 
number of species found in the two communities. 
23 
The Shannon Diversity Index (Equation 2) and the Simpson Diversity Index 
(Equation 3) were used to assess for any differences in carabid beetle diversity at each 
site (Belaoussoff et al. 2003). The two diversity indices can be used to determine the 
effect that disturbance has had on species diversity and abundance. Both indices take 
into account species richness (number of species in a defined area) and evenness 
(total number of individuals), providing an index value that can be used for 
comparing other habitats of similar size (Belaoussoff et al. 2003). The Shannon and 
Simpson Diversity Indices are two of the most commonly employed diversity indices 
(Ambrose et al. 2002, Belaoussoff et al. 2003, Duelli and Obrist 2003) and provide a 
quick ecological measurement that is simple to calculate (Belaoussoff et al. 2003). 
Analysis of Variance (ANOVA) was also used to compare carabid abundance among 
sites and the control (Zar 1984). Pearson's Correlation Coefficient (r) was used to 
assess for any correlations between soil conditions and carabid diversity and 
abundance of treatment and control sites. 
Equation 2. Shannon Diversity Index= H' = - Ip; log p; , 
Where p; is the proportion of the total number of individuals that belong to species i. 
Equation 3. Simpson Diversity Index= Ds= 1- Lni(ni-1) /N(N-1), 
Where n; is the number of individuals of species i and N is the total number of all 
individuals. 
III. Results 
111.1. Plants 
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A total of 52 plant species was identified from the study sites (Table 3). The 
pipeline corridors were dominated by field species, most of which were not planted; 
however, almost all plant species originally planted during restoration were found 
somewhere within sub-plots of treatment sites. All the species in the forested control 
site were endemic to that landscape type. These included trees (Wild Black Cherry, 
Chestnut Oak, White Oak), arboreal vines (Downy Grape, Virginia creeper), and a 
forest-floor herb (Smooth Solomon's Seal) (Table 3). Some forest species have begun 
to move into the pipeline corridor. Forest invaders include trees (Red Maple, 
Northern Red Oak, Tulip Poplar) and forest-floor species (Christmas fem, Cinquefoil, 
and Greenbrier) (Table 3). 
Plant species comprising the vegetative community did not differ significantly 
between treatment sites, although a significant difference was found between the 
control site and treatment sites (Table 4 and Appendix G). Vegetative cover was 
relatively dense among treatment groups, with the exception of the Modified Pipeline 
treatment group. The Modified Pipeline treatment area included several 1 m2 plots 
and points of intersection along the 30 m line transect composed of bare ground or 
very sparse plant coverage in addition to obvious signs of erosion. 
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Relative species frequency and density differed notably between the Modified 
Pipeline treatment site and all other study sites (Table 5 and Figure 4). The Modified 
Pipeline treatment site had the lowest species frequency and density relative to all of 
the other treatment sites, followed by the High Incidence treatment site (Table 5 and 
Figure 4). Climax Timothy (Phleum pratense) was the most frequently occurring 
plant species in the I m2 plots (Table 6). 
Amongst treatment sites, the most frequently encountered species were 
Climax Timothy (planted), White Clover (planted), and Soft Rush (native) (Table 5). 
The High Incidence treatment site was very abundant in the nitrogen-fixing Partridge 
Pea (Table 5). The three most frequently encountered species, White Clover, Climax 
Timothy, and Soft Rush, were also found in all four of the pipeline corridors. 
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Table 2. Percent of seed mixture species planted present at treatment sites. 
% Seed 
Mix 
Seed Mixture Species Species 
Treatment Site Seed Mix Seecies Found Found 
Red Fescue, Switchgrass, Red Fescue, Sweet 
Modified Indian Grass, Perrenial Rye Sunflower, Climax 
Pipeline Mix Grass, Climax Timothy, Timothy, White 62.5 White Clover, Partridge Clover, Swithgrass Pea, Sweet Sunflower 
Orchard Grass, Red 
Fescue, 
High Incidence 3 Combination of Wildlife Switchgrass, 85.7 Mix & Pipeline Mix Climax Timothy, 
Korean Lespedeza, 
Alsike Clover 
Orchard Grass, Korean Perennial Rye Wildlife Mix Lespedeza, Perennial Rye Grass 100 Grass 
Switchgrass, Red Fescue, Perennial Rye 
Pipeline Mix Perennial Rye Grass, Grass, Climax 60 Climax Timothy, Alsike Timothy, Alsike 
Clover Clover 
Table 3. Plant species (woody and herbaceous) present at study sites. 
Site 
Modified Pipeline 
High Incidence 
Plant Species 
Andropogon gyrans 
Asclepias tuberosa 
Coreopsis tinctoria 
Dactylis glomerata 
Dicanthelium dichotomum 
Erigeron strigosus 
Eupatorium serotinum 
Festuca rubra 
Helenium jlexuosum 
Heliopsis helianthoides 
Juncus ejfusus 
Juncus tenuis 
Lespedeza stipulacea 
Lysimachia quadrifolia 
Oenothera perennis 
Packera anonyma 
Phleum pratense 
Quercus borealis 
Smilax glauca 
Trifolium repens 
Acerrubrum 
Asclepias syriaca 
Asclepias tuberosa 
Chamaecrista fasciculata 
Chrysanthemum 
leucanthemum 
Coreopsis grandifolia 
Dactylis glomerata 
Dichanthelium 
acuminatum 
Erigeron strigosus 
Festuca rubra 
Houstonia caerulea 
Houstonia longifolia 
Hypericum perforatum 
Common Name 
Bluestem 
Butterfly Milkweed 
Golden Tickseed 
Orchard Grass 
Forking Panic Grass 
Rough Fleabane (Daisy) 
Late Eupatorium 
Red Fescue 
Path Rush 
Sweet Sunflower 
Soft Rush/Common Rush 
Path Rush 
Korean Lespedeza 
Whorled Loostrife 
Small Primrose 
Appalachian Groundsel 
Climax Timothy 
Northern Red Oak 
Glaucous Greenbrier 
White Clover 
Red Maple 
Common Milkweed 
Butterfly Milkweed 
Partridge Pea 
Ox Eye Daisy 
Bigleaf Tickseed 
Orchard Grass 
Western Panic Grass 
Rough Fleabane (Daisy) 
Red Fescue 
Spring Bluet 
Long-leaved Bluet 
St. John's Wort 
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Table 2. Continued. 
Site Plant Species Conunon Name 
Juncus effesus Conunon Rush 
Juncus tenuis Path Rush 
Lespedeza stipulacea Korean Lespedeza 
Liriodendron tulipifera Tulip Poplar 
Lysimachia quadrifolia Whorled Loostrife 
Panicum virgatum Switchgrass 
Phleum pratense Climax Timothy 
Polystichum acrostichoides Christmas Fem 
Potentilla recta Cinquefoil 
Trifolium pratense Red Clover 
Trifolium repens White Clover 
Wildlife Acerrubrum Red Maple 
Bellis perennis English Daisy 
Coreopsis tinctoria Golden Tickseed 
Dactylis glomerata Orchard Grass 
Festuca rubra Red Fescue 
Heliopsis helianthoides Sweet Sunflower 
Houstonia caerulea Spring Bluet 
Hypericum perforatum St. John's Wort 
Juncus effesus Conunon Rush 
Lespedeza stipulacea Korean Lespedeza 
Liriodendron tulipifera Tulip Poplar 
Lolium multiflorum Perennial Rye Grass 
Lysimachia quadrifolia Whorled loostrife 
Phleum pratense Climax Timothy 
Potentilla recta Cinquefoil 
Quercus rubra Northern Red Oak 
Securigera varia Crown Vetch 
Trifolium pratense Red Clover 
Trifolium repens White Clover 
Pipeline Acerrubrum Red Maple 
Bellis perennis English Daisy 
Coreopsis lanceolata Lance leaf Tickseed 
Coreopsis tinctoria Golden Tickseed 
Loose-flowered Panic 
Dichanthelium laxiflorum Grass 
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Table 2. Continued 
Site Plant S12ecies Common Name 
He/iopsis helianthoides Sweet Sunflower 
Common St. John's 
Hypericum perforatum Wort 
Juncus effusus Common Rush 
Juncus tenuis Path Rush 
Lolium perenne Perennial Ryegrass 
Medicago lupu/ina Black Medic 
Phleum pratense Climax Timothy 
Polystichum acrostichoides Christmas Fern 
Potentilla recta Cinquefoil 
Ratibida pinnata Yellow Coneflower 
Trifo/ium hybridum Alsike Clover 
Trifolium pratense Red Clover 
Trifolium repens . White Clover 
False Virginia 
Control Parthenocissus vitacea Creeper 
Smooth Solomon's 
Polygonatum biflorum Seal 
Prunus serotina Wild Cherry Tree 
Quercus alba White Oak 
Quercus montana Red Oak 
Glaucous 
Smilax glauca Greenbrier 
Vitis cinerea Wild GraI!e 
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Table 4. Comparison of coefficient of community (CCj, %) values for plants between study sites. 
Site MPM HI WM PM Control 
MPM 0 27.78 31.25 18.18 3.7 
HI 27.78 0 43.8 30.3 0 
WM 31.25 43.8 0 39.29 0 
PM 18.18 30.3 39.29 0 0 
Control 3.7 0 0 0 0 
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Table 5. Relative species frequency(%) at four treatment sites using 1 m2 plots. 
Relative Species Frequency(%) at 4 Treatment Sites Using 1 m2 Plots 
Species Modified Pipeline High Incidence 3 Wildlife Pipeline 
Climax Timothy 100 100 100 100 
White Clover 80 100 100 100 
Annual Rye 0 0 80 100 
Partridge Pea 0 100 0 0 
Orchard Grass 60 80 40 0 
Korean Lespedeza 20 20 0 0 
Cinquefoil 0 80 0 0 
Common Rush 20 20 60 40 
Sweet Sunflower 0 0 60 60 
Red Fescue 20 20 20 0 
Alsike Clover 0 0 20 0 
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Table 6. Plant species found in I m2 plots in restored Lawrence County gas pipeline 
corridors March-August 2009. 
Treatment % ofspp. in 
Group Plot Plant Species in Plot Plot 
Mod. Pipeline I Climax Timothy, Orchard 55, 20, 15, 10 
Mix Grass, White Clover, Bare 
Ground 
2 Climax Timothy, Orchard 40, 15, 5, 10, 
Grass, Korean Lespedeza, 10,20 
White Clover, Common Rush, 
Bare Ground 
3 Climax Timothy, White 50, 10, 10, 10, 
Clover, Red Fescue, Orchard 20 
Grass, Bare Ground 
4 Climax Timothy, White 70, 10,20 
Clover, Bare Ground 
5 Climax Timothy, White 60, 10,30 
Clover, Bare Ground 
Mean 55% Climax Timothy, 7% 
of 5 Orchard Grass, 11 % White 
Plots Clover, I% Korean 
Lespedeza, 26% Bare Ground 
High Incidence I Partridge Pea, White Clover, 60, 10, 15, 10, 5 
3 Climax Timothy, Orchard 
Grass, Cinquefoil 
2 Partridge Pea, White Clover, 30, 20, 20, I 0, 
Climax Timothy, Cinquefoil, 10, 10 
Common Rush, Korean 
Lespedeza 
3 Partridge Pea, White Clover, 40,20,20, 15,5 
Climax Timothy, Orchard 
Grass, Cinquefoil 
4 Partridge Pea, White Clover, 50, 10, 25, 15 
Climax Timothy, Orchard 
Grass 
5 Partridge Pea, White Clover, 25, 30, 20, I 0, 
Climax Timothy, Orchard 10, 5 
Grass, Red Fescue, Cinquefoil 
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Table 6. Continued. 
Treatment % of Sp. in 
Group Plot Plant S2ecies in Plot Plot 
Mean 41 % Partridge Pea, 18% White 
of5 Clover, 20% Climax Timothy, 
Plots I 0% Orchard Grass, 5% 
Cinquefoil, 2% Common Rush, 
2% Korean Lespedeza, 2% Red 
Fescue 
Wildlife Mix Climax Timothy, White Clover, 50, 15, 10, 15, 
Annual Rye, Orchard Grass, 5,5 
Common Rush, Sweet 
Sunflower 
2 Climax Timothy, White Clover, 40, 20, 15, 10, 
Annual Rye, Common Rush, 15 
Sweet Sunflower 
3 Climax Timothy, White Clover, 60, 15, 5, 10, 
Annual Rye, Orchard Grass, 10 
Alsike Clover 
4 Climax Timothy, White Clover, 40, 25, 15, 10, 
Annual Rye, Orchard Grass, 10 
Red Fescue 
5 Climax Timothy, White Clover, 45, 15, 25, 10, 
Annual Rye, Common Rush, 5 
Sweet Sunflower 
Mean 47% Climax Timothy, 18% 
of5 White Clover, 14% Annual 
Plots Rye, 7% Orchard Grass, 5% 
Common Rush, 5% Sweet 
Sunflower, 2% Alsike Clover, 
2% Red Fescue 
Pipeline Mix I Climax Timothy, White Clover, 50, 25, 15, 10 
Annual Rye, Sweet Sunflower 
2 Climax Timothy, White Clover, 40,20,20,20 
Annual Rye, Common Rush 
3 Climax Timothy, White Clover, 40,30,25,5 
Annual Rye, Sweet Sunflower 
4 Climax Timothy, White Clover, 30, 20, 40, I 0 
Annual Rye, Sweet Sunflower 
Table 6. Continued. 
Treatment 
Group Plot 
5 
Mean 
of5 
Plots 
Plant Species in Plot 
Climax Timothy, White Clover, 
Annual Rye, Common Rush 
42% Climax Timothy, 25% 
White Clover, 21 % Annual 
Rye, 5% Sweet Sunflower, 7% 
Common Rush 
% of Sp. in 
Plot 
50, 30, 5, 15 
35 
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111.2.Soil 
The mean percentage of total nitrogen was very low at all treatment sites, and 
significantly different from the control, with the highest nitrogen content, 0.33 %, 
occurring in the control (Figure 5). The mean percentage of organic matter content 
was relatively low at treatment sites, with the lowest organic matter occurring at the 
High Incidence treatment site (I%), and was significantly higher in the control at 
9.6% (Figure 6). CEC was highest at the control site with a value of approximately 25 
and lowest at the Modified Pipeline and High Incidence treatment sites (Figure 7). 
Total nitrogen, organic matter, and CEC at the Modified Pipeline and High Incidence 
treatment sites were similar (<0.05%, 1.0%, 7 and <0.05%, 0.9%, 7 respectively) and 
significantly different from the Wildlife, Pipeline, and control sites. 
University of Kentucky soil analysis revealed the mean water holding capacity 
to be significantly higher at the control (30%), with little difference between these 
values at the treatment sites (Figure 8). Field measurements of soil moisture were 
higher at treatment sites than control sites, with the control having a lower mean 
percentage of moisture (2.52%) within the first 10 cm of the soil column (Table 7). 
Mean field measurements of soil temperature varied significantly between control 
and treatment sites, with control sites being approximately 10°F (5.6°C) lower than 
treatment sites (Table 7). Throughout the study period, temperature of the soil at 
treatment and control sites gradually increased from 72°F (22.2°C) to 85°F (29.4°C) 
and 62°F (16.7°C) to 72°F (22.2°C). 
The mean pH of treatment soils was similar to the control, with the exception 
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of Modified Pipeline soil in which sites had lower mean pH values (6.63) than all 
other sites (Figure 9). A significant difference was found between the water holding 
capacity at the control site and the treatment sites, however treatment sites did not 
have a significant difference in water holding capacity (Figure 8). During the five 
month sampling period, soil moisture decreased monthly while temperature steadily 
increased at all sites (Figure IO and Appendix H). The pH of all soils leveled off and 
became similar as the sampling period continued (Table 7, Figure 10). Indicators of 
soil erosion were minimal at all treatment sites with the exception of the Modified 
Pipeline treatment group, in which obvious signs of topsoil erosion were evident. 
Due to great variability in potassium (K+), calcium (Ca2+), phosphorus (P), 
magnesium (Mg2+), and zinc (Zn2J in soil samples of all sites, nonparametric 
statistical analysis was used (Table 8 and Appendix D). Comparisons were made by 
comparing the median values of nutrient content using the Kruskal-Wallis Test in 
Minitab (2007). In comparison to soil test summaries for pasture lands in Lawrence 
County, Kentucky, P and Ca2+ content was significantly lower in all treatment groups, 
with the exception of the High Incidence treatment group (1150.0 mg/kg Ca), in 
which the Ca2+ content was not significantly lower than the soil test summary value 
of 1260.50 mg/kg (Table 8). Potassium and Mg2+ content in the Wildlife and Pipeline 
treatment groups were higher than the pasture comparison, but lower in the Modified 
Pipeline and High Incidence treatments. Zinc values were not significantly different 
from the pasture comparison, with the exception of the Modified Pipeline treatment 
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median zinc values of 0.31 mg/kg to 0.92 mg/kg, lower in comparison to the median 
pasture zinc value of 5.2 mg/kg (Table 8). 
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Table 7. Mean temperature, moisture, and pH readings from weekly field 
measurements (MPM = Modified Pipeline Mix; HI = High Incidence; WM = 
Wildlife Mix; PM = Pipeline Mix). 
Site Mean Moisture(%) Mean Temperature (°C) Mean pH 
MPM 1 3.6 26.9 6.63 
MPM2 3.27 24.6 6.67 
MPM3 3.38 24.8 6.52 
MPM4 3.55 26.3 6.68 
HI! 4.94 24.9 7.39 
HI2 5.33 24.3 7.21 
HI3 4.67 24.3 7.29 
HI4 5.88 24.3 7.24 
WM! 4.47 26.6 7.08 
WM2 3.61 25.6 7.1 
WM3 4.72 26.3 7.04 
WM4 4.76 26.1 7.14 
PM! 6.03 26.2 7.01 
PM2 5.8 26.2 6.99 
PM3 4.11 26.9 7.08 
PM4 5.32 25.7 7.08 
Cl 2.79 18.2 7.21 
C2 2.57 20.3 7.18 
C3 2.41 20.2 7.19 
C4 2.32 20.1 7.18 
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Table 8. Median nutrient values (mg/kg) of study sites in comparison to pasture soil 
test median values of Lawrence County, Kentucky (MPM = Modified Pipeline Mix; 
HI= High Incidence; WM = Wildlife Mix; PM = Pipeline Mix). 
Site K+ Ca2+ p Mg2+ Zn2+ 
Pasture 94.00 1260.50 18.50 84.00 1.75 
MPM 69.25 203.50 1.75 81.75 0.60 
HI 71.25 1150.00 9.50 176.00 1.18 
WM 118.25 351.50 5.25 327.25 2.13 
PM 123.50 270.75 6.75 780.00 3.18 
Control 96.250 146.75 5.25 80.75 3.43 
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111.3. Carabids 
A total of 703 carabid beetles comprising 46 species in 22 genera distributed 
among 14 tribes were collected in pitfall traps during the five month study period 
(Table 9). Drop board and sweep net data were excluded from analysis due to low 
capture efficiency of carabids: a total of 6 carabids were caught with drop boards and 
no carabids were captured with sweep netting (Appendix B). All carabids were 
identified to genus and most to species. The Harpalini was represented by five genera, 
making it the most diverse tribe encountered in pitfall traps. The most common 
species captured in pitfall traps were Agonum sp. 2 (144 individuals), Poecilus 
chalciites (130 individuals), Carabus vinctus (94 individuals), Anisodactylis sp. (69 
individuals), and Galerita bicolor (49 species). Agonum sp. I was captured at all 
treatment sites and the control, Poecilus cha/cites was captured at all treatment sites 
but not at control sites, and Carabus vinctus was only captured in control sites, but 
represented 65% of carabids captured in control site traps during the study period 
(Tables 10 and 11). Agonum sp. 2 made up slightly over 20% of the carabids captured 
in pitfall traps, followed by Poecilus cha/cites, which made up 18.5% of carabids 
captured in pitfall traps during the study period (Table 11 ). 
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Table 9. Simpson and Shannon diversity index values of study sites. 
Shannon Diversity 
Treatment Site # oflndividuals # of Species Simpson Diversity Index (D) Index (H') 
Modified Pipeline 86 17 0.542 1.478 
High Incidence 74 18 0.836 2.196 
Wildlife Mix 209 21 0.7462 1.898 
Pipeline Mix 189 16 0.8427 2.124 
Control 145 22 0.572 1.593 
49 
The highest abundance of carabids caught at treatment sites occurred in the 
following descending order: Wildlife (209 individuals), Pipeline (189 individuals), 
Modified Pipeline (86 individuals), and High Incidence (74 individuals) sites (Table 
9). The highest carabid species richness occurred at the control site, with a total of 22 
carabid species being caught by pitfall traps while the Pipeline site had the lowest 
carabid diversity, with a total of 16 carabid species being caught by pitfall traps 
(Table 9). 
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Table 10. Abundance of carabids captured in pitfall traps at study sites (MPM = 
Modified Pipeline Mix; HI = High Incidence; WM = Wildlife Mix; PM = Pipeline 
Mix). 
Tribe Seecies MPM HI WM PM Control 
Brachinini Brachinus sp. 0 0 0 0 1 
Carabini Carabus seratus 0 0 0 0 1 
Carabus vinctus 0 0 0 0 94 
Chlaeniini Chlaenius tomentosus 3 0 1 5 0 
Cicindelini Cincidella punctulata 0 1 0 0 6 
Cincidella sexaguttata 0 1 1 0 0 
Tetracha virginica 0 0 1 0 0 
Cychrini Sphaeroderus lecontei 1 0 0 0 2 
Dryptini Ga/erita bicolor 1 4 32 2 10 
Harpalini Amphasia interstitia/us 0 0 0 2 0 
Anisodactylus sp. 4 2 25 38 0 
Harpalus sp. 4 23 1 0 1 
Stenolophus lecontei 0 0 2 9 0 
Trichotichnus vulpeculus 0 1 5 0 
Lebiini Lebia viridis 0 0 1 0 0 
Licinini Dicaelus dilatatus 0 0 0 0 2 
Dicaelus purpuratus 0 0 0 0 
Dicae/us sp. 3 1 1 1 0 2 
Dicaelus sp. 4 1 0 0 1 1 
Dicaelus sp. 5 0 0 0 0 2 
Dicaelus sp. 6 0 2 0 0 1 
Odacanthini Colliuris pensyvanica 1 0 1 2 0 
Platynini Agonum octopunctatum 1 2 7 10 0 
Pterostichini Agonum sp.2 1 5 96 41 1 
Agonum sp. 3 0 1 1 2 2 
Poecilus cha/cites 58 18 8 46 0 
Poecilus lucablandus 0 6 2 0 1 
Poeci/us sp. 3 0 0 1 0 0 
Poeci/us sp. 4 0 1 0 0 0 
Poecilus sp. 5 2 0 0 0 0 
Pterostichus e.ermundus 0 1 0 0 0 
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Table I 0. Continued. 
Tribe Species MPM HI WM PM Control 
Pterostichus re/ictus 0 0 I 0 7 
Pterostichus sp. 3 0 0 2 0 
Pterostichus sp. 4 0 0 0 0 I 
Pterostichus sp. 5 0 0 0 0 2 
Pterostichus sp. 6 0 0 0 0 I 
Pterostichus sp. 7 0 0 0 0 I 
Pterostichus sp. 8 0 0 0 0 I 
Pterostichus sp. 9 0 0 I 0 0 
Scaritini Dyschirius sphaericollis I 0 0 0 0 
Pasimacus depressus 0 0 0 0 5 
Scarites quadriceps I 3 0 0 0 
Scarites subterraneous I 0 0 0 0 
Zabrini Amaraaenea 2 0 10 7 0 
Amara sp. 2 3 0 11 15 0 
Amara sp. 3 0 0 0 6 0 
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Table 11. Percent composition of five most abundant carabid species captured in pitfall traps at study sites (MPM = 
Modified Pipeline Mix; HI= High Incidence; WM = Wildlife Mix; PM= Pipeline Mix). 
%of 
Total# %of Total o/oofMPM o/oofHI o/oofWM o/oofPM Control 
Species Caught Carabids Carabids Carabids Carabids Carabids Carabids 
Agonum sp. 2 144 20.5 1.2 6.8 45.9 21.7 0.7 
Anisodactylis sp. 69 9.8 4.7 2.7 12.0 20.1 0 
C. vine/us 94 13.4 0 0 0 0 64.9 
G. bicolor 49 7.0 1.2 5.4 15.3 I.I 6.9 
P. cha/cites 130 18.5 67.4 24.3 3.8 24.3 0 
Ul 
N 
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Throughout the sampling period, the number of carabids captured in pitfall 
traps decreased, with the month of April having the highest number of carabids 
caught (Figure 11 ). The highest Simpson Diversity index (0.8427) occurred for the 
Pipeline treatment site; the highest Shannon Diversity index (2.196) occurred for the 
High Incidence treatment site. The Modified Pipeline treatment site had the lowest 
Simpson (0.542) and Shannon Diversity index (1.478) (Table 9). 
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Figure 11. Total number of carabids captured monthly in pitfall traps. 
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In general, control traps captured a different community of carabid species in 
comparison to the treatment traps, with these species being notably larger in size than 
species captured in the corridor traps. For example, individuals of Carabus and 
Pasimachus are quite large in size in comparison to other carabids, and were only 
captured in forested control traps. Similarly, individuals of Amphasia, Lebia, and 
Colliurus are smaller, and were only captured in treatment pitfall traps (Table 10). 
The majority of carabids captured are active predators that find prey by 
hunting, ambushing, or scavenging (Table 12). Of the 22 genera captured in pitfall 
traps, Amara was the only non-predatory genus. Instead, the feeding strategy of 
Amara species is classified as being frugivorous or granivorous (Table 12) (Arnett 
and Thomas 2001). This genus of smaller sized carabids was only captured from 
treatment traps. Carabids of the subfamily Cincindelinae (tiger beetles) were 
represented by IO individuals comprising 2 genera: Cincindella and Tetracha. 
Cincidella punctulata was captured in the High Incidence treatment and control traps 
while Cincindella sexaguttata was only captured in High Incidence treatment traps. 
One Tetracha virginica specimen was captured in the Wildlife treatment site (Table 
111.3.1. Correlations with Soil Parameters 
A weak positive correlation between soil nitrogen and organic matter content 
relative to carabid abundance at treatment sites was found, with Pearson's Correlation 
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Coefficients (r) of0.266 (p = 0.665) and 0.354 (p = 0.558) (Table 13). Sites with a 
higher percentage of total nitrogen and organic matter had a higher number of 
carabids captured in pitfall traps (Table 14). The Modified Pipeline and High 
Incidence treatment groups had the lowest amount of plant cover, which 
corresponded to the lower number of carabid individuals captured in pitfall traps and 
lower nitrogen content in the soil (Figure 12). This same relationship exists for 
carabid abundance and soil organic matter content, although Pearson's Correlation 
Coefficient values indicate weak positive relationships (Tables 13 and 14). The 
strongest positive correlations for carabid abundance in comparison to soil conditions 
were found for the CEC of the soil and the potassium and magnesium content of the 
soil, with r-values of 0.628, 0.851, and 0.609 respectively (Table 13). Weak positive 
correlations were found for some soil parameters (water holding capacity, 
temperature, moisture, and pH) relative to carabid diversity, while all other 
correlations were found to be negative (Table 13). 
Table 12. Feeding strategies of carabid genera captured in pitfall traps at study sites 
(Arnett and Thomas 2001). 
Genus 
Agonum 
Amara 
Amphasia 
Anisodactylis 
Brachinus 
Carabus 
Chlaenius 
Cincindella 
Colliuris 
Dicaelus 
Dyschirius 
Galerita 
Harpalus 
Lebia 
Pasimacus 
Poecilus 
Pterostichus 
Scarites 
Sphaeroderus 
Stenolophus 
Tetracha 
Feeding Strategy 
Predators 
Omnivores (insects, fruits, seeds) 
Predators 
Predators 
Predators, Ectoparasitoids (larvae) 
Predators 
Scavengers 
Predators 
Predators 
Molluscivorous 
Predators 
Predators 
Granivores, Predators 
Parasitoids 
Insectivores 
Predators 
Predators 
Predators 
Molluscivorous 
Predators 
Predators 
Trichotichnus Predators 
*Genera indicated as predators feed on other 
insects and arthropods, with many actively 
hunting, ambushing, or scavenging for prey. 
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Table 13. Pearson's correlation coefficient values for carabid abundance and diversity relative to measured soil parameters. 
Pearson's Correlation Coefficient (r) 
Soil Parameter Carabid Abundance P -value Carabid Diversit):'. 
Total Nitrogen(%) 0.266 0.665 0.445 
Organic Matter(%) 0.354 0.558 0.31 
Temperature (°C) 0.177 0.776 -0.628 
Moisture (%) 0.117 0.852 -0.556 
pH 0.174 0.779 0.430 
CEC 0.628 0.256 0.156 
Water Holding Capacity(%) 0.112 0.857 0.485 
Phophorus -0.153 0.806 0.230 
Zinc -0.468 0.427 0.189 
Calcium -0.568 0.318 0.161 
Potassium 0.851 0.068 -0.100 
Magnesium 0.609 0.275 -0.758 
P -value 
0.453 
0.612 
0.257 
0.331 
0.47 
0.802 
0.408 
0.71 
0.761 
0.796 
0.873 
0.138 
u, 
QC) 
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Table 14. Number of carabid species, carabid individuals, total nitrogen(%), and organic matter(%) content. 
Carabid % Organic 
Site Carabid Species Individuals % Total Nitrogen Matter 
Modified Pipeline 17 86 0.0473 1.203 
High Incidence 19 74 0.0461 1.053 
Wildlife 20 209 0.0868 2.568 
Pipeline 14 189 0.1099 4.415 
Control 21 145 0.3076 9.439 
(2 
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111.3.2. Correlations with Plant Communities and Cover 
The Modified Pipeline treatment site was the only site with bare ground and 
obvious indications of erosion, providing limited plant cover for carabids. This 
treatment site also had the least number of species ( 17), was second only to the High 
Incidence treatment site in total number of carabid individuals (86) collected during 
the study period, and received the lowest Simpson and Shannon diversity index 
values (Table 9). Relative plant frequency and density was higher at other treatment 
sites, providing greater coverage and habitat for both carabids and their respective 
prey (Table 5 and Figure 4). In contrast, the total number of plant species encountered 
from the 30 m line transect sampling at the Modified Pipeline treatment site was 21, 
equal to the number of plant species at the Wildlife treatment site and higher than the 
number of plant species at the Pipeline treatment site (Appendix G). 
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Figure 12. Relationship between total number of carabids captured and total nitrogen(%) at 
study sites (MPM = Modified Pipeline Mix; HI = High Incidence; WM= Wildlife Mix; PM 
= Pipeline Mix). 
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IV. Discussion 
IV.I. Plants & Soil 
Based upon plant density and frequency data, reclamation of the pipeline 
corridor has been successful in establishing a vegetative cover, with the exception of 
the vegetative conditions at the Modified Pipeline treatment site. Establishment of a 
dense vegetative cover in disturbed areas is important in providing protection to the 
soil from erosion and other weathering processes, while also enhancing soil moisture 
and nutrient content. Although several plant species were found along the corridor 
that were not part of the planned seed mixtures, this is to be expected as organisms 
and other forces introduce seeds and promote seed dispersal. 
The lack of vegetative cover at the Modified Pipeline treatment site could be 
due to several factors involving the soil quality in addition to the quality of the initial 
plantings by EQT. The soil along this section of the pipeline corridor was in the 
poorest condition in comparison to soils of the other sites. Low nitrogen content, low 
organic matter, low phosphorus, low water holding capacity, and higher temperatures 
were evident in soil samples from this treatment group. Furthermore, this treatment 
site exhibited obvious signs of topsoil erosion. Due to these conditions, vegetative 
cover was low, although plant diversity was not the lowest of the four treatment sites. 
Favorable soil conditions will promote aeration below the ground, penetration 
by roots and sufficient soil moisture, greatly minimizing and preventing erosion of 
the topsoil (Majer 1989). With respect to nitrogen content, all of the treatment site 
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soils were nitrogen deficient, and not representative of nearly forest or soils that had 
been fertilized. 
The High Incidence treatment site was similar to the Modified Pipeline site for 
most of the test soil parameters, however plant coverage was significantly greater in 
comparison and soil temperature and moisture were more ideal for plant growth. The 
soil temperature is important to the overall success of the reclamation because it 
influences nutrient content and availability, in addition to impacting soil moisture 
levels through evaporation (Ball 1986). The Wildlife and Pipeline treatment sites 
were most similar in plant and soil conditions, with the Pipeline treatment site having 
slightly higher CEC, nitrogen content, organic matter content and water holding 
capacity values. 
The pH of soil has also been found to impact plant distribution (Ball and 
Stevens 1981, Grime and Lloyd 1973). For the most part, the pH of the treatment site 
soils was close to neutral, although the Modified Pipeline treatment site mean soil pH 
was significantly lower in comparison to the other sites. This coincides with the 
sparse plant coverage and poor soil conditions. The lower pH at the Modified Pipeline 
treatment site may be a factor influencing the low plant density, potentially inhibiting 
germination of plant seeds (Ball and Stevens 1981 ). 
IV.2. Carabids 
Carabid abundance was greater at some, but not all of the treatment sites in 
comparison to the forested control. Carabid diversity, however, was slightly lower at 
treatment sites compared to the control site, but these differences were not significant. 
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A more pronounced difference in carabid diversity between the control and 
treatments was expected. Furthermore, a decrease in carabid abundance was predicted 
for those sites in the pipeline corridor, but such a trend was not fully exhibited in all 
treatments. The Wildlife and Pipeline treatment sites had a higher diversity of 
carabids captured in pitfall traps than the control. This presents the notion that the 
carabid diversity of this area was not severely impacted by fragmentation of the 
habitat following installation of the pipeline. In a similar study, Davies and Margules 
(1998) found that habitat fragmentation did not affect species richness in that the 
number of species in fragmented areas was not significantly different from that in the 
forest control site. Other studies have found carabid diversity to be higher in 
grasslands, forest edges, and cultivated fields than within a forest (Thiele 1977, 
Magura et al. 2001). An increase in carabid diversity along the corridor was not 
observed in the study. 
Also important to note is the low carabid diversity and abundance at the 
Modified Pipeline treatment site. This treatment had very low plant cover in 
comparison to the other treatment sites, but contrasting to this is the relative high 
plant diversity (21 species) compared to the other treatments, such as the Pipeline 
treatment site (18 species). This relationship indicates a preference for greater plant 
coverage than plant diversity by the beetles. 
The higher Simpson and Shannon diversities at the High Incidence treatment 
site were unexpected. This treatment group ranked third in carabid diversity with 19 
different species being captured in pitfall traps, however, it ranked lowest in carabid 
abundance of all the sites, with only 74 carabids being captured during the study 
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period. Both of these diversity indices account for relative abundance and species 
richness (Gotelli and Colwell 2001 ). The Pipeline treatment sites received the highest 
Simpson index value of0.8427, and a slightly lower Shannon index value than the 
High Incidence treatment site. This site, however, had the highest carabid abundance 
and was second to the control in carabid diversity, with a total of 20 carabid species 
being caught in pitfall traps. Therefore, it was expected that this site, in conjunction 
with the control, would receive the highest diversity index values. Based on these 
findings, the use of these two diversity indices are questionable when using carabids 
as environmental indicators, in that they may not be the most optimal representation 
of habitat conditions. The lowest diversity index values occurred for the Modified 
Pipeline treatment site. This was expected since this treatment group had the lowest 
soil quality along with low carabid abundance and diversity. Gotelli and Colwell 
(2001) also question the use of such diversity indices, although their review of 
various biodiversity measurements strongly supports the use of species richness as the 
backbone in conservation initiatives and ecological models. Different sampling 
protocols, especially with respect to sampling frequency and the size of the sampling 
locality, will lead to different diversity index values, representing a major pitfall in 
the use of diversity indices (Gotelli and Colwell 2001). 
Differences in the Simpson and Shannon diversity indices do exist: in addition 
to accounting for total number of species and individuals, the Simpson Index 
includes the proportion of the total individuals that occur for each species (Brower et 
al. 1998). The Shannon Index also accounts for the proportion of total individuals, but 
uses the natural log of this value (Brower el al. 1998). Likewise, both diversity 
indices can be significantly impacted by sampling frequency and the size of the 
sample (Gotelli and Colwell 2001). Considering these contrasting traits and the 
potential for sampling protocol to impact index values, the difference in designated 
values between the Shannon and Simpson diversity indices for the treatment and 
control sites is reasonable. 
66 
Although carabid diversity was not higher in the grass corridor of the pipeline 
in comparison to the control, a notable difference in species assemblage was found. 
For instance, larger sized species of carabids, such as Carabus vinctus, Carabus 
seratus, and Pasimacus depressus, were only caught in forest pitfall traps while 
smaller sized species, such as Poecilus cha/cites, Colliuris pensyvanica, and those in 
the genus Amara, were captured only in corridor traps. Therefore, despite minimal 
change to overall carabid diversity, species composition was altered. 
This difference in carabid communities between treatment and control sites is 
not surprising considering the habitat preference of these species. Carabus vinctus 
and C. seratus tend to inhabit wet woodlands and P. depresus typically inhabit open 
woodlands (Arnett and Thomas 2001). Poecilus cha/cites inhabit open area including 
cultivated fields, meadows, forest edges, and even roadsides (Arnett & Thomas 
2001). Colliurus pensylvanica, the smallest species captured in the study, are 
typically found around marshy habitats as are members of the Amara genus (Arnett 
and Thomas 2001). Thus, the habitat fragmentation may have expanded the 
opportunity for some of the smaller carabid species of the region to exploit a greater 
range of habitat, allowing for certain carabid population to experience growth in 
numbers. This may have allowed the corridor habitat to maintain a high species 
richness despite disturbance; lack of competitors may also be contributing to the 
dispersal of smaller carabid species within the disturbed sites. Heliola et al. (2001) 
had similar findings in their study of carabid beetles across a boreal forest-clearcut 
ecotone. Some studies have even found that fragmented habitats may be favored by 
some carabid species. For example, roadsides have been found to be appropriate for 
some threatened carabid species typically associated with habitat in early stages of 
succession (Vermeulen 1993). 
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Of the 46 different species encountered at treatment traps, the most abundant 
species captured were Agonum sp. 2 and P. chalcites, with both species only 
occurring in treatment traps. Together, these two species made up 39% of all carabids 
captured in pitfall traps. Poecilus chalcites and Agonum sp. 2 represent a significant 
amount of the total catch, especially since they were only captured in traps along the 
pipeline corridor. In addition, P. chalcites made up 67% of the carabid catch from the 
Modified Pipeline treatment site, a section of the pipeline with the poorest soil 
conditions. These species may be quite common in field habitats of the region, 
explaining their high trapping frequency. They may also represent two species 
important in assessing the environmental quality of similar habitats, potentially 
serving as indicators of soil quality. More specifically, the findings suggest that P. 
chalcites may represent a species indicative of poor soil conditions. 
The greatest differences in carabid abundance and diversity from the forested 
control were found at the Modified Pipeline and High Incidence treatment sites. 
There are several factors that may be responsible for the decrease in carabid 
individuals and species captured in pitfall traps at these sites. The poorer soil 
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conditions may have influenced carabid presence at both of these sites, despite the 
weak positive correlation found between carabid diversity and soil organic matter 
content, temperature, and moisture. Low nitrogen and organic matter were 
characteristic for soils in these two treatments, in addition to lower moisture content 
and higher temperatures in the soil. Moreover, the temperature of the soil in the forest 
control was an average 10°F (5.6°C) lower than the soils of the treatment sites and 
also had the highest carabid diversity (21 species). Several studies have found 
carabids to respond to such temperature and moisture gradients of soil, in that a 
greater number of individuals and species occur in soils with higher moisture and 
lower temperature levels (Butterfield et al. 1995, Magura et al. 200 I). 
However, in this study, negative correlations were found between carabid 
diversity and soil temperature and moisture and only weak positive correlations were 
found between carabid abundance and soil temperature and moisture. The pH was 
slightly lower at the Modified Pipeline treatment site, and this treatment group had 
lower carabid diversity and abundance in comparison to the other treatments. 
Likewise, a positive relationship was found between carabids and soil pH. The acidic 
soil condition may have influenced carabid distribution, although few studies have 
investigated the influence of soil pH on carabid distribution (Thiele 1977), presenting 
an area in carabidology that could benefit from further analysis, expanding the 
applicability of carabids to be used as environmental indicators. 
A strong positive correlation was also found for carabids and the CEC of the 
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soil, in that higher CEC values were associated with higher carabid abundance, 
although the p-value was only 0.256. This does not necessarily indicate a preference 
by carabids, or a mechanism of detection, for soils with greater nutrient availability 
and concentration, but may support the idea of these beetles preferring habitats with 
better soil quality. Therefore, despite the unexpected negative relationship between 
carabid diversity and soil organic matter, temperature and moisture, the positive 
correlation between carabid abundance and most of the measured soil parameters 
indicates that these beetles may serve as appropriate indicators of soil quality in 
different environments. 
As suggested by the lower plant density and frequency in the Modified 
Pipeline treatment site, the relationship between poor soil quality and plant coverage 
is clear. Still, despite differences in the vegetative cover between treatment sites, 
assessing the impacts of these vegetative differences on carabid communities is 
difficult. In general, carabids can move faster in open field-type habitats, which can 
result in a greater trapping frequency than in habitat with greater plant coverage 
(Greenslade 1964). In this study, a higher trapping frequency was found in the 
Wildlife and Pipeline treatment sites, which had higher plant density than the 
Modified Pipeline and High Incidence treatments. Thus, it seems the carabids 
preferred the denser grassy coverage over the sparser vegetation. Furthermore, the 
trapping frequency at these two sites was also greater than that at the forested control, 
possibly due to the openness of the habitat in comparison to the upland forest habitat. 
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Equally difficult to determine is if the differences in seed mixtures influenced 
carabid distribution. Based on the results, it does not appear that the type of plant 
species included in the seed mixtures impacted carabid abundance, diversity, or even 
presence. Instead, the soil conditions seemed to have the most profound influence on 
the carabid assemblage, which has a tremendous impact on plant growth and 
coverage as well. Soils with low nitrogen and organic matter content tend to yield low 
plant density. Therefore, areas with lower quality soils will exhibit lower carabid 
abundance and diversity due to sparse plant coverage. Although many carabid species 
are specific to open field habitats, such species still require some coverage to ensure 
adequate shelter and appropriate conditions for ambushing and capturing prey 
(Thomas and Arnett 2001). 
Interesting to note is the gradual decline in carabid capture efficiency as the 
study period progressed. In the month of April, carabid capture efficiency was 
greatest, with a total of 288 individuals being captured in pitfall traps. July and 
August had the lowest capture rates, with 57 and 48 individuals respectively being 
captured in traps. Greenslade (1973) refers to this phenomenon as the "digging-in 
effect," in which capture efficiency is highest when pitfall traps are initially placed 
into the ground. In this study, carabids were not released following capture, but were 
transported back to the laboratory for identification, thus the local carabid population 
may have been depleted. Such a trend has been found in other carabid studies when 
sampling without replacement (Digweed et al. 1995). This sampling technique of 
"removal" is commonly employed to estimate population size (Brower et al. 1998). 
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Overall, the results of this study support the use of carabids in being indicators 
of the environment. To say the least, carabids are indicators of habitat disturbance, as 
is demonstrated by the presence of grass habitat specific species in the pipeline 
corridor. These species would not be present in such high numbers if the pre-
disturbance forested landscape were still present. The carabids in this study have also 
shown sensitivity to certain soil parameters, including temperature, pH, nitrogen 
content, and CEC. Moreover, the carabid data demonstrates the preference of the 
beetles for habitats with dense grass coverage over those with sparse vegetation. 
Several studies on carabids and habitat fragmentation have similar conclusions: 
carabids have shown that they are impacted by fragmentation through declines in 
abundance and species richness (Halme and Niemala 1993, Eyre et al. 1996, Niemala 
and Halme 1998, Niemala 200 I). 
In accordance with the traits that a species or higher taxa must possess to 
qualify as being an environmental indicator, this study has shown that carabids meet 
the criteria. First, the carabids in this study have shown specificity to certain habitats, 
with field species and forest species only being captured in corresponding traps. 
Second, the taxonomy of the Carabidae is one of the most stable and extensively 
defined for Coleoptera (Arnett and Thomas 2001, Niemala 2001).McGeoch (1998) 
emphasizes the importance of an indicator species or taxon to have sound and stable 
taxonomy. Third, carabids are easy to quantify through the use of pitfall traps, 
representing another important characteristic of a valid indicator taxa (McGeoch 
1998). Lastly, equally as important are strong statistical relationships to exist that can 
be inferred from environmental indicators, fostering the establishment of predictive 
relationships (McGeoch 1998). In this study, carabids were positively correlated to 
certain soil parameters (although p-values do not support a significantly strong 
correlation) and vegetative cover. 
V. Conclusion 
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Future studies should consider lengthening the study time from five months to 
an entire year. This would allow for a better understanding of carabid assemblage 
along the pipeline corridor by incorporating the breeding seasons of all the species 
(Refseth 1980). To foster better comprehension of the diversity indices used, similar 
studies could be performed for several years, allowing for comparisons of these 
values. This would aid in determining if environmental quality following habitat 
fragmentation and reclamation is improving or decreasing. The pitfall trap design and 
layout of the traps in the field were similar to those used in other studies, and were 
sufficient in assessing the carabid assemblage along the pipeline corridor. Therefore, 
this method of pitfall trapping is recommended as a less expensive, but equally 
appropriate tool for similar studies. 
Future studies could also look at other terrestrial insect taxa captured in pitfall 
traps of disturbance corridors. For example, in this study, a large number of beetles in 
the family Silphidae were captured. These beetles, also known as burying or carrion 
beetles, feed on dead, decaying organisms (Thomas & Arnett 2001). Due to this 
specific feeding ecology, little is known about the extent of their distribution since 
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they spend much of their lives in the soil and leaf litter of forests. Much knowledge 
could be gained about this family in fragmented landscapes through the use of pitfall 
traps. Last, based on the findings, it is recommended that reclamation activities focus 
on soil quality and plant growth rather than the incorporation of different seed 
mixtures to enhance the environmental state of the fragmented landscape. The 
continued monitoring of carabid assemblage within the pipeline corridor is also 
recommended to provide more information on the environmental condition of the 
fragmented habitat while also enhancing our understanding of ground beetle niche 
preferences. 
Even though terrestrial insect bioindicators are not used nearly as extensively 
as aquatic insect biomonitors (McGeoch 1998), studies support the use of terrestrial 
insects as means of insight into the quality and condition of environments (McGeoch 
1998, Hansen and Castelle 2001 ). The study results justify the use of carabids as 
environmental indicators in fragmented habitats, particularly with respect to soil 
quality. Based on the findings, carabid abundance and diversity decrease with 
declining soil conditions, such as low nitrogen content, and can be found to respond 
to gradients in soil pH, temperature, and moisture. Carabids represent a taxon of 
terrestrial insects that is appropriate for use as indicators of environmental quality and 
may provide important information in the monitoring of reclaimed lands following 
disturbance. 
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Appendix A 
TAXONOMIC LIST OF INSECT FAMILIES AND ORDERS CAPTURED IN 
PITFALL TRAPS, DROP BOARDS, AND SWEEP NETS 
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Similarity Index of Insect Families/Orders Collected at Sites 
Study Site 
Insect Family Modified Pipeline High Incidence Wildlife Pipeline Control 
Carabidae X X X X X 
Buprestidae X X X X X 
Silphidae X X X X X 
Coccinellidae X X X X X 
Scarabidae X X X X X 
Staphilidae X X X X X 
Curculionidae X X X X 
Chrysomelidae X X X X 
Elateridae X X 
Blattidae X X X 
Tenebrionidae X 
Membracidae 
Formicidae X X X X X 
Mutillidae X X 
Pentatomidae X X X X X 
Histeridae X X X X X 
Cercopidae X X X X 
Muscidae X X 
Calliphoridae X X X 
Acrididae X X X X X 
Gryllidae X X X X X 
Raphidophoridae X X 
Tettigoniidae X X 
Vespidae X X X X 
lchneumodae X X X X 
Halictidae X X X X 
Cicadellidae X X X X X 
Lampyridae X X 
Cantharidae X X X 
Reduvidae X X 
Tabanidae X X 
Culicidae X 
Noctuidae X X 
Papilionidae 
Lasiocampidae 
Arteidae 
X 
X 
X X 
Similarity Index of Insect Families/Orders Collected at Sites 
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X 
X 
Family/Order Modified Pipeline High Incidence Wildlife Pipeline Control 
Mantidae 
Pompilidae 
Nymphallidae 
Mecoptera 
Bombilidae X 
Odonata X 
Diptera X 
lsoptera 
X X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
, 
AppendixB 
WEEKLY INSECT DATA 
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Site Trap# Date Weather Conditions Contents 
1 Noctuidae (discarded); 1 wood 
~70 degress, cloudy & roach (Blattidae); 8 spiders; 2 
lMPM 1 to 5 5-Apr-09 moist ground Coccinellidae; 1 carabids; 2 larvae 
2 carabids, 1 carpenter bee, 1 
Coccinellidae, 2 scarabs, 10 bees, 7 
~70 degress, cloudy & spiders; 1 Cercopidae; 1 Formicidae 
2MPM 6 to 10 5-Apr-09 moist ground (ants); 3 Diptera 
~70 degress, cloudy & 
3MPM 11 to 15 5-Apr-09 moist ground Nothing 
~70 degress, cloudy & 1 Calliphoridae; 1 carpenter bee, 2 
4MPM 16 to 20 5-Apr-09 moist ground bees 
~70 degress, cloudy & 
Dropboard 1 5-Apr-09 moist ground nothing 
~70 degress, cloudy & 
Dropboard 2 5-Apr-09 moist ground nothing 
~70 degress, cloudy & 
Dropboard 3 5-Apr-09 moist ground nothing 
~70 degress, cloudy & 
Dropboard 4 5-Apr-09 moist ground nothing 
~70 degress, cloudy & 1 Pseudocris c. crucifer; 3 carabids, 1 
1 Hl3 21-25 5-Apr-09 moist ground Diptera; 1 caterpillar; 7 spiders 
~70 degress, cloudy & 
2 Hl3 26-30 5-Apr-09 moist ground 1 spider; 1 centipede; 1 carabid 
~70 degress, cloudy & 
3 HI3 31-35 5-Apr-09 moist ground 6 spiders; 1 Diptera 
~70 degress, cloudy & 1 Arteidae larva; 1 Calliphoridae 
4Hl4 36-40 5-Apr-09 moist ground (green metallic fly); 3 spiders 
~70 degress, cloudy & 
Dropboard 5 5-Apr-09 moist ground Nothing 
~70 degress, cloudy & 
Dropboard 6 5-Apr-09 moist ground Nothing 
~70 degress, cloudy & 
Dropboard 7 5-Apr-09 moist ground Nothing 
~70 degress, cloudy & 
Dropboard 8 5-Apr-09 moist ground Nothing 
~70 degress, cloudy & 2 carabids; 2 spiders; 1 Coccinellidae; 
lWM 41-45 5-Apr-09 moist ground 1 caterpillar; 1 Buprestidae 
1 Coleus; 1 Vespidae; 1 caterpillar; 2 
~70 degress, cloudy & bees; 6 spiders; 24 Buprestids; 2 
88 
~70 degress, cloudy & 11 Vespidae; 6 spiders; 2 
3WM 51-55 5-Apr-09 moist ground Coccinellidae; 4 carabids; 1 scarab 
1 Tent caterpillar; 3 spiders; 1 
~70 degress, cloudy & weevil; 1 Diptera; 1 v. long-necked 
4WM 56-60 5-Apr-09 moist ground carabid; 19 carabids 
~70 degress, cloudy & 
Dropboard 9 5-Apr-09 moist ground Nothing 
~70 degress, cloudy & 
Dropboard 10 5-Apr-09 moist ground Nothing 
~70 degress, cloudy & 
Drop board 11 5-Apr-09 moist ground Nothing 
~70 degress, cloudy & 
Dropboard 12 5-Apr-09 moist ground Nothing 
~70 degress, cloudy & 
1PM 61-65 5-Apr-09 moist ground 6 spiders; 1 carabid; 3 Coccinellidae 
~70 degress, cloudy & 4 spiders; 1 Vespidae; 1 carabid; 1 
2PM 66-70 5-Apr-09 moist ground Coccinellidae; 1 caterpillar 
1 centipede; 1 grasshopper; 2 
~70 degress, cloudy & caterpillars; 1 Cercopidae; 12 
3PM 71-75 5-Apr-09 moist ground spiders; 7 carabids 
1 carpenter bee; 1 Coleus 
(discarded); TNTC spiders; 20 
~70 degress, cloudy & Buprestids; 2 Carabids; 3 caterpillars; 
4PM 76-80 5-Apr-09 moist ground 4 bees, 3 Coccinellidae 
~70 degress, cloudy & 
Dropboard 13 5-Apr-09 moist ground Nothing 
~70 degress, cloudy & 
Dropboard 14 5-Apr-09 moist ground Nothing 
~70 degress, cloudy & 
Dropboard 15 5-Apr-09 moist ground Nothing 
~70 degress, cloudy & 
Dropboard 16 5-Apr-09 moist ground Nothing 
~70 degress, cloudy & 
lC 81-85 5-Apr-09 moist ground need to install 
~70 degress, cloudy & 
2C 86-90 5-Apr-09 moist ground need to install 
~70 degress, cloudy & 
3C 91-95 5-Apr-09 moist ground need to install 
~70 degress, cloudy & 
4C 96-100 5-Apr-09 moist ground need to install 
~70 degress, cloudy & 
Dropboard 17 5-Apr-09 moist ground Nothing 
~70 degress, cloudy & 
Dropboard 18 5-Apr-09 moist ground Nothing 
89 
~70 degress, cloudy & 
Dropboard 19 5-Apr-09 moist ground Nothing 
~70 degress, cloudy & 
Dropboard 20 5-Apr-09 moist ground Nothing 
~70 degress, cloudy & nothing; perhaps due to sparse 
Sweep Net Site 1-4 5-Apr-09 moist ground vegetation 
4 Chrysomelidae, 2 small carabids, 5 
~70 degress, cloudy & leaf hoppers, 8 Diptera, 6 spiders, 2 
Sweep Net Site 5 5-Apr-09 moist ground ants 
2 Moths (discarded), 11 spiders, 5 
~70 degress, cloudy & leaf hoppers, 1 small carabid, 1 
Sweep Net Site 6 5-Apr-09 moist ground unknown, 3 unidentified Diptera 
~70 degress, cloudy & 1 bee, 20 spiders, 1 small Robber fly, 
Sweep Net Site 7 5-Apr-09 moist ground 8 leafhoppers, 6 unidentified Diptera 
Ants TNTC, 1 Coccinellidae, 3 leaf 
~70 degress, cloudy & hoppers, 1 Hemiptera, 5 Flies, 12 
Sweep Net Site8 5-Apr-09 moist ground spiders 
Green Pentatomidae, 2 
Chrysomelidae, 4 unknown 
Hemiptera, 2 spiders, 1 soldier bug, 
~70 degress, cloudy & 8 unidentified Diptera, 17 leaf 
Sweep Net Site9 5-Apr-09 moist ground hoppers 
1 beetle larva, 1 Coccinellidae, 1 
grasshopper, 1 Pentatomidae, 2 
spiders, 1 lightning bug, 2 ladybug 
larva, 6 leafhoppers, 1 unknown 
~70 degress, cloudy & Hemiptera, 1 ant, 4 Diptera, 1 
Sweep Net Site 10 5-Apr-09 moist ground Buprestidae, 1 scarab 
6 Chrysomelidae, 12 leafhoppers, 7 
Diptera, 1 ant, 1 spider, 1 
grasshopper, 1 carabid, 1 small click 
beetle, 1 weevil, 2 unknown beetles, 
~70 degress, cloudy & 2 ladybug larva, 1 lightning bug, 1 
Sweep Net Site 11 5-Apr-09 moist ground spider 
2 spiders, 1 cricket, 1 Chrysomelidae, 
1 Bombilidae, 2 treehoppers, 4 
~70 degress, cloudy & leafhoppers, 1 ladybug larva, 1 
Sweep Net Site 12 5-Apr-09 moist ground soldier bug, 5 gnats, 1 Buprestid 
6 spiders, 4 caterpillars, 5 
Chrysomelidae, 10 unknown 
Hempitera, 5 Soldier Bugs, 2 
lchneumonidae, 14 leaf hoppers, 1 
~70 degress, cloudy & weevil, 1 house fly, 12 small Diptera, 
Sweep Net Site 13 5-Apr-09 moist ground 1 aphid 
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1 cricket, 1 katydid nymph, 1 cricket 
nymph?, 9 caterpillars (some which 
may be beetle larvae), 7 spiders, 8 
leaf hoppers, 6 soldier bugs, 1 lady 
bug, 10 unknown beetles, 1 
~10 degress, cloudy & lchneumonnidae, 3 Diptera, 1 aphid, 
Sweep Net Site 14 5-Apr-09 moist ground 1 ant, 8 unidentified small Diptera 
~70 degress, cloudy & 1 grasshopper, 1 Diptera, 2 other 
Sweep Net Site 15 5-Apr-09 moist ground beetles, 1 unknown 
2 caterpillars, 4 spiders, 4 ants, 4 
lightning bugs, 1 weevil, 1 
lchneumonidae, 6 unidentified 
~70 degress, cloudy & Diptera, 6 soldier bugs, ! ladybug 
Sweep Net Site 16 5-Apr-09 moist ground (larva), 10 leaf hoppers 
~10 degress, cloudy & 
Controls moist ground N/ A; Smilax rotundifolia everywhere 
~gs degress, sunny & ! Swallowtail (Papilionidae); 3 
lMPM 1 to 5 12-Apr-09 dry, no clouds spiders; 1 bee; 2 Formicidae 
~gs degress, sunny & 2 caterpillars; 9 spiders; 1 
2MPM 6 to 10 12-Apr-09 dry, no clouds Coccinellidae; 1 ca rabid 
~as degress, sunny & 6 bees; 5 Diptera; 1 Asilidae (robber 
3MPM 11 to 15 12-Apr-09 dry, no clouds fly); 6 spiders; 1 Scarab; 1 Buprestid 
~gs degress, sunny & 2 Lepidoptera; 5 bees; 4 spiders; 1 
4MPM 16 to 20 12-Apr-09 dry, no clouds Diptera 
~as degress, sunny & 
Dropboard 1 12-Apr-09 dry, no clouds nothing 
~as degress, sunny & 
Dropboard 2 12-Apr-09 dry, no clouds nothing 
~gs degress, sunny & 
Dropboard 3 12-Apr-09 dry, no clouds nothing 
~gs degress, sunny & 
Dropboard 4 12-Apr-09 dry, no clouds nothing 
~as degress, sunny & 12 spiders; 2 Staphilidae; 1 Inch 
1 Hl3 21-25 12-Apr-09 dry, no clouds worm; 1 beetle larva 
1 Gryllacridinae (Camel cricket); 1 
~gs degress, sunny & millipede; 5 spiders; 1 ant; 1 
2 Hl3 26-30 12-Apr-09 dry, no clouds Cicadellidae (leafhopper) 
~as degress, sunny & 
3 Hl3 31-35 12-Apr-09 dry, no clouds 1 spider 
~as degress, sunny & 
4Hl4 36-40 12-Apr-09 dry, no clouds 2 spiders, 1 Diptera 
~gs degress, sunny & 
Dropboard 5 12-Apr-09 dry, no clouds nothing 
~as degress, sunny & 
Dropboard 6 12-Apr-09 dry, no clouds nothing 
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~35 degress, sunny & 
Dropboard 7 12-Apr-09 dry, no clouds nothing 
~35 degress, sunny & 
Dropboard 8 12-Apr-09 dry, no clouds nothing 
~35 degress, sunny & 1 grasshopper; 2 Pentatomidae; 9 
lWM 41-45 12-Apr-09 dry, no clouds spiders; 5 carabids 
~35 degress, sunny & 3 wasps; 1 Pentatomidae; 1 
2WM 46-50 12-Apr-09 dry, no clouds Coccinellidae; 5 carabids; 9 spiders 
4 spiders; 1 Buprestid; 1 scarab; 1 
~35 degress, sunny & ant; 1 lchneumonidae; 2 carabids; 1 
3WM 51-55 12-Apr-09 dry, no clouds Vespidae; 2 caterpillars 
~35 degress, sunny & 1 Coccinellidae; 6 spiders; 1 Diptera; 
4WM 56-60 12-Apr-09 dry, no clouds 17 carabids 
~35 degress, sunny & 
Dropboard 9 12-Apr-09 dry, no clouds nothing 
~35 degress, sunny & 
Dropboard 10 12-Apr-09 dry, no clouds nothing 
~35 degress, sunny & 
Dropboard 11 12-Apr-09 dry, no clouds nothing 
~35 degress, sunny & 
Dropboard 12 12-Apr-09 dry, no clouds nothing 
1 grasshopper; 3 Coccinellidae; 5 
spiders; 1 Elateridae (Click beetle); 1 
~35 degress, sunny & Formicidae; 1 Cicadellidae 
1PM 61-65 12-Apr-09 dry, no clouds (leafhopper), 1 carabid 
~35 degress, sunny & 1 Gryllacridinae (Field cricket); 4 
2PM 66-70 12-Apr-09 dry, no clouds spiders; 9 carabids; 1 Diptera; 1 ant 
2 Acrididae (Spharagemon 
grasshoppers); 4 spiders; 4 
caterpillars; 1 Gryllacridinae; 1 
~35 degress, sunny & Elateridae (click beetle); 2 carabid; 1 
3PM 71-75 12-Apr-09 dry, no clouds Diptera 
~35 degress, sunny & 20 spiders; 1 Coccinellidae; 3 
4PM 76-80 12-Apr-09 dry, no clouds carabids 
~35 degress, sunny & 
Drop board 13 12-Apr-09 dry, no clouds nothing 
~35 degress, sunny & 
Dropboard 14 12-Apr-09 dry, no clouds nothing 
~35 degress, sunny & 
Dropboard 15 12-Apr-09 dry, no clouds nothing 
~35 degress, sunny & 
Dropboard 16 12-Apr-09 dry, no clouds nothing 
(all control specimens in 1 jar labels 
~35 degress, sunny & Cl) 4 large carabids, 1 caterpillar, 1 
lC 81-85 12-Apr-09 dry, no clouds spider 
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~as degress, sunny & 2 large carabids, 1 field cricket, 1 
2C 86-90 12-Apr-09 dry, no clouds spider 
~as degress, sunny & 3 carabids (2 large, 1 smaller), 3 field 
3C 91-95 12-Apr-09 dry, no clouds crickets 
~as degress, sunny & 
4C 96-100 12-Apr-09 dry, no clouds 2 field crickets, 3 spiders, 3 ants 
~as degress, sunny & 
Dropboard 17 12-Apr-09 dry, no clouds nothing 
~as degress, sunny & 
Dropboard 18 12-Apr-09 dry, no clouds nothing 
~as degress, sunny & 
Dropboard 19 12-Apr-09 dry, no clouds nothing 
~as degress, sunny & 
20 dry, no clouds 
lMPM 1 to 5 19-Apr-09 rain, ~so degrees spiders 
2MPM 6 to 10 19-Apr-09 rain, ~so degrees spiders 
3MPM 11 to 15 19-Apr-09 rain, ~so degrees spiders 
4MPM 16 to 20 19-Apr-09 rain, ~so degrees spiders 
Dropboard 1 19-Apr-09 rain, ~so degrees nothing 
Dropboard 2 19-Apr-09 rain, ~so degrees nothing 
Dropboard 3 19-Apr-09 rain, ~so degrees nothing 
Dropboard 4 19-Apr-09 rain, ~so degrees nothing 
1 Staphilidae; 1 Ravine Salamander 
(Plethodon richmondi); spiders 
1 Hl3 21-25 19-Apr-09 rain, ~so degrees (TNTC); 1 Marbled Salamander 
2 Hl3 26-30 19-Apr-09 rain, ~so degrees spiders; 2 P. richmondi 
A. opocum, spiders (TNTC), P. 
3 Hl3 31-35 19-Apr-09 rain, ~so degrees richmondi 
4Hl4 36-40 19-Apr-09 rain, ~so degrees P. richmondi, spiders (TNTC) 
Dropboard 5 19-Apr-09 rain, ~so degrees nothing 
Dropboard 6 19-Apr-09 rain, ~so degrees nothing 
Dropboard 7 19-Apr-09 rain, ~so degrees nothing 
Dropboard 8 19-Apr-09 rain, ~so degrees nothing 
6 carabids, spiders (TNTC), 1 
lWM 41-45 19-Apr-09 rain, ~so degrees Coccinellidae, 1 Diptera, 1 caterpillar 
1 Pentatomidae; 12 carabids; spiders 
2WM 46-50 19-Apr-09 rain, ~so degrees (TNTC), 1 centipede 
7 carabids, spiders, 1 Diptera, 1 
3WM 51-55 19-Apr-09 rain, ~so degrees Coccinellidae 
4WM 56-60 19-Apr-09 rain, ~so degrees 15 carabids, spiders, mouse 
Dropboard 9 19-Apr-09 rain, ~so degrees nothing 
Dropboard 10 19-Apr-09 rain, ~so degrees nothing 
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Dropboard 11 19-Apr-09 rain, ~so degrees nothing 
Dropboard 12 19-Apr-09 rain, ~so degrees nothing 
9 carabids, spiders, 1 diptera, 1 
1PM 61-65 19-Apr-09 rain, ~so degrees Pentatomidae 
10 carabids, 1 centipede, 1 
2PM 66-70 19-Apr-09 rain, ~so degrees caterpillar 
5 carabid, 1 caterpillar, 1 
3PM 71-75 19-Apr-09 rain, ~so degrees Coccinellidae, 1 Diptera 
8 carabids, 1 Pentatomidae, 1 
4PM 76-80 19-Apr-09 rain, ~so degrees Coccinellidae, 1 Diptera, spiders 
Dropboard 13 19-Apr-09 rain, ~so degrees nothing 
Dropboard 14 19-Apr-09 rain, ~so degrees nothing 
Dropboard 15 19-Apr-09 rain, ~so degrees nothing 
Dropboard 16 19-Apr-09 rain, ~so degrees nothing 
4 large carabids; 2 smaller carabids; 
4 Gyrllacridinae (crickets); 1 
caterpillar; 1 camel cricket; 7 
lC 81-85 19-Apr-09 rain, ~so degrees Formicidae (ants); TNTC spiders 
2C 86-90 19-Apr-09 rain, ~so degrees 4 carabids, 2 Gyrllacridinae 
3C 91-95 19-Apr-09 rain, ~so degrees still need to install 
4C 96-100 19-Apr-09 rain, ~so degrees still need to install 
Dropboard 17 19-Apr-09 rain, ~so degrees nothing 
Dropboard 18 19-Apr-09 rain, ~so degrees nothing 
Dropboard 19 19-Apr-09 rain, ~so degrees nothing 
20 rain, ~so degrees nothing 
Grasshoppers (no vegetative cover, 
traps rarely have anything except 
~ss degress, sunny & spiders in them, will check biweekly 
lMPM 1 to 5 26-Apr-09 dry, no clouds due to time constraints) 
~ss degress, sunny & 
2MPM 6 to 10 26-Apr-09 dry, no clouds Grasshoppers; spiders 
~ss degress, sunny & 
3MPM 11 to 15 26-Apr-09 dry, no clouds Grasshoppers 
~s5 degress, sunny & 
4MPM 16 to 20 26-Apr-09 dry, no clouds Grasshoppers; spiders 
~s5 degress, sunny & 
Dropboard 1 26-Apr-09 dry, no clouds nothing 
~s5 degress, sunny & 
Dropboard 2 26-Apr-09 dry, no clouds nothing 
~ss degress, sunny & 
Dropboard 3 26-Apr-09 dry, no clouds nothing 
~ss degress, sunny & 
Drop board 4 26-Apr-09 dry, no clouds nothing 
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l P. richmondi, 10 spiders, 1 
~s5 degress, sunny & Acrididae (grasshopper), 1 moth, 1 
1 Hl3 21-25 26-Apr-09 dry, no clouds bee, 2 Vespidae 
1 Peridae, 1 moth, 1 house fly, small 
carabids, 1 ant, 1 caterpillar, 1 
~s5 degress, sunny & leafhopper, 1 centipede, 12 
2 Hl3 26-30 26-Apr-09 dry, no clouds millipedes, 11 spiders 
~s5 degress, sunny & 5 spiders; 1 P. richmondi; 1 Arteidae, 
3Hl3 31-35 26-Apr-09 dry, no clouds 1 centipede 
~s5 degress, sunny & 12 spiders, 1 ant, 1 grasshopper, 1 
4Hl4 36-40 26-Apr-09 dry, no clouds cricket, 2 carabids 
~s5 degress, sunny & 
Dropboard 5 26-Apr-09 dry, no clouds nothing 
~s5 degress, sunny & 
Dropboard 6 26-Apr-09 dry, no clouds nothing 
~s5 degress, sunny & 
Dropboard 7 26-Apr-09 dry, no clouds nothing 
~g5 degress, sunny & 
Dropboard 8 26-Apr-09 dry, no clouds nothing 
9 spiders, 6 unknown, 1 beetle larva, 
15 carabids, 47 Buprestids, 2 
Peridae, 4 caterpillars, 2 
~g5 degress, sunny & Pentatomidae, 2 Vespidae, 1 weevil, 
lWM 41-45 26-Apr-09 dry, no clouds 1 grasshopper, 3 house flies, 3 bees 
14 carabids, 58 Buprestids, 20 
spiders, 1 leafhopper, 1 Peridae, 1 
grasshopper, 1 carpenter bee, 1 
Vespidae, 2 caterpillars, 4 
~g5 degress, sunny & Chrysomelidae, 1 metallic gr. Fly, 2 
2WM 46-50 26-Apr-09 dry, no clouds bees, 1 lsopod, 11 flies, 1 unknown 
~g5 degress, sunny & 7 spiders, 6 carabids, 2 Buprestids, 1 
3WM 51-55 26-Apr-09 dry, no clouds unknown, 1 grasshopper 
3 ants, 17 carabids, mouse 
(discarded), 1 wood roach, 6 
Chrysomelidae, 5 5ilpha, 1 
lchneumonidae, 12 Nicrophorus, 1 
scarab, 3 Staphilidae, 1 Vespidae, 6 
carions, 15 spiders, 14 s. scarabs, 3 
~g5 degress, sunny & flies, 14 Buprestids, 1 weevil, 3 
4WM 56-60 26-Apr-09 dry, no clouds unknown beetles 
~g5 degress, sunny & 
Dropboard 9 26-Apr-09 dry, no clouds spiders & ants (Formicidae) 
~s5 degress, sunny & 
Dropboard 10 26-Apr-09 dry, no clouds 1 carabid (medium, metallic gray) 
~s5 degress, sunny & 
Dropboard 11 26-Apr-09 dry, no clouds nothing 
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~85 degress, sunny & 
Dropboard 12 26-Apr-09 dry, no clouds spiders 
~85 degress, sunny & 3 grasshoppers, 4 carabids, 2 
1PM 61-65 26-Apr-09 dry, no clouds Chrysomelidae, 1 ant, 12 spiders 
2 Vespidae, 2 Staphiliade, 1 
grasshopper, 1 centipede, 2 
caterpillars, 2 beetle larva, 7 
carabids, 14 spiders, 1 scarab, 1 
~85 degress, sunny & weevil, 1 small Staphilidae, 3 
2PM 66-70 26-Apr-09 dry, no clouds unknown beetles, 1 Buprestid, 1 ant 
1 P. richmondi, 1 grasshopper, 3 
caterpillars, 1 field cricket, 1 
Vespidae, 19 carabids, 1 scarab, 1 big 
~85 degress, sunny & wasp mimic, 6 spiders, 1 weevil, 1 
3PM 71-75 26-Apr-09 dry, no clouds unknown beetle, 1 Chrysomelidae 
3 Field Crickets, 3 Vespidae, 1 
~85 degress, sunny & Grasshopper, 6 caterpillars, 10 
4PM 76-80 26-Apr-09 dry, no clouds carabids, 3 spiders, 3 unknown 
~85 degress, sunny & 
Dropboard 13 26-Apr-09 dry, no clouds nothing 
~85 degress, sunny & 
Dropboard 14 26-Apr-09 dry, no clouds spiders 
~85 degress, sunny & 
Dropboard 15 26-Apr-09 dry, no clouds 2 carabids 
~85 degress, sunny & 
Drop board 16 26-Apr-09 dry, no clouds nothing 
14 large carabids, 18 field crickets 
1 C (in (Gryllacrididae), 35 oriental roaches 
bioquip ~85 degress, sunny & (Blattidae) (orange medicine jar), 2 
jar) 81-85 26-Apr-09 dry, no clouds Staphilidae, spiders 
2 C (in 11 large carabids, 4 smaller carabids, 
bioquip ~85 degress, sunny & 16 field crickets, 24 oriental roaches 
jar) 86-90 26-Apr-09 dry, no clouds (bioquip jar) 
2 big carabids, 2 other med. Carabids 
~85 degress, sunny & (other specimens in container 1), 3 
3C 91-95 26-Apr-09 dry, no clouds field crickets, 1 Staphilidae, spiders 
~85 degress, sunny & 2 big carabids, 1 Staphilidae, 1 Field 
4C 96-100 26-Apr-09 dry, no clouds cricket, spiders 
~85 degress, sunny & 
Dropboard 17 26-Apr-09 dry, no clouds Nothing 
~85 degress, sunny & 
Dropboard 18 26-Apr-09 dry, no clouds Nothing 
~85 degress, sunny & 
Drop board 19 26-Apr-09 dry, no clouds Nothing 
~85 degress, sunny & 
Drop board 20 26-Apr-09 dry, no clouds Nothing 
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rained; gloomy & 
lMPM 1 to 5 3-May-09 cloudy; ~ 45-50 degrees Did not check due to rain 
rained; gloomy & 
2MPM 6 to 10 3-May-09 cloudy;~ 45-50 degrees Did not check due to rain 
rained; gloomy & 
3MPM 11 to 15 3-May-09 cloudy; ~ 45-50 degrees Did not check due to rain 
rained; gloomy & 
4MPM 16 to 20 3-May-09 cloudy; ~ 45-50 degrees Did not check due to rain 
rained; gloomy & 
Dropboard 1 3-May-09 cloudy;~ 45-50 degrees Did not check due to rain 
rained; gloomy & 
Drop board 2 3-May-09 cloudy; ~ 45-50 degrees Did not check due to rain 
rained; gloomy & 
Dropboard 3 3-May-09 cloudy; ~ 45-50 degrees Did not check due to rain 
rained; gloomy & 
Dropboard 4 3-May-09 cloudy;~ 45-50 degrees Did not check due to rain 
rained; gloomy & 
1 Hl3 21-25 3-May-09 cloudy; ~ 45-50 degrees Did not check due to rain 
rained; gloomy & 
2 Hl3 26-30 3-May-09 cloudy; ~ 45-50 degrees Did not check due to rain 
rained; gloomy & 
3 Hl3 31-35 3-May-09 cloudy;~ 45-50 degrees Did not check due to rain 
rained; gloomy & 
4Hl4 36-40 3-May-09 cloudy;~ 45-50 degrees Did not check due to rain 
rained; gloomy & 
Dropboard 5 3-May-09 cloudy; ~ 45-50 degrees Did not check due to rain 
rained; gloomy & 
Dropboard 6 3-May-09 cloudy; ~ 45-50 degrees Did not check due to rain 
rained; gloomy & 
Dropboard 7 3-May-09 cloudy; ~ 45-50 degrees Did not check due to rain 
rained; gloomy & 
Dropboard 8 3-May-09 cloudy;~ 45-50 degrees Did not check due to rain 
rained; gloomy & 
lWM 41-45 3-May-09 cloudy;~ 45-50 degrees Did not check due to rain 
rained; gloomy & 
2WM 46-50 3-May-09 cloudy; ~ 45-50 degrees Did not check due to rain 
rained; gloomy & 
3WM 51-55 3-May-09 cloudy;~ 45-50 degrees Did not check due to rain 
rained; gloomy & 
4WM 56-60 3-May-09 cloudy;~ 45-50 degrees Did not check due to rain 
rained; gloomy & 
Dropboard 9 3-May-09 cloudy;~ 45-50 degrees Did not check due to rain 
rained; gloomy & 
Dropboard 10 3-May-09 cloudy; ~ 45-50 degrees Did not check due to rain 
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rained; gloomy & 
Dropboard 11 3-May-09 cloudy; ~ 45-50 degrees Did not check due to rain 
rained; gloomy & 
Dropboard 12 3-May-09 cloudy;~ 45-50 degrees Did not check due to rain 
rained; gloomy & 
1PM 61-65 3-May-09 cloudy; ~ 45-50 degrees Did not check due to rain 
rained; gloomy & 
2PM 66-70 3-May-09 cloudy;~ 45-50 degrees Did not check due to rain 
rained; gloomy & 
3PM 71-75 3-May-09 cloudy; ~ 45-50 degrees Did not check due to rain 
rained; gloomy & 
4PM 76-80 3-May-09 cloudy;~ 45-50 degrees Did not check due to rain 
rained; gloomy & 
Drop board 13 3-May-09 cloudy; ~ 45-50 degrees Did not check due to rain 
rained; gloomy & 
Dropboard 14 3-May-09 cloudy;~ 45-50 degrees Did not check due to rain 
rained; gloomy & 
Dropboard 15 3-May-09 cloudy; ~ 45-50 degrees Did not check due to rain 
rained; gloomy & 
Dropboard 16 3-May-09 cloudy; ~ 45-50 degrees Did not check due to rain 
rained; gloomy & 
lC 81-85 3-May-09 cloudy;~ 45-50 degrees Did not check due to rain 
rained; gloomy & 
2C 86-90 3-May-09 cloudy; ~ 45-50 degrees Did not check due to rain 
rained; gloomy & 
3C 91-95 3-May-09 cloudy; ~ 45-50 degrees Did not check due to rain 
rained; gloomy & 
4C 96-100 3-May-09 cloudy;~ 45-50 degrees Did not check due to rain 
rained; gloomy & 
Dropboard 17 3-May-09 cloudy; ~ 45-50 degrees Did not check due to rain 
rained; gloomy & 
Dropboard 18 3-May-09 cloudy; ~ 45-50 degrees Did not check due to rain 
rained; gloomy & 
Dropboard 19 3-May-09 cloudy; ~ 45-50 degrees Did not check due to rain 
rained; gloomy & 
Dropboard 20 3-May-09 cloudy;~ 45-50 degrees Did not check due to rain 
1 Arteidae larva, 2 spiders, 1 B 
ombilidae, 3 carabids, 3 
10-May- sunny; around 75; Chrysomelidae, 1 Buprestid, 2 
lMPM ltoS 09 ground v. wet scarabs, 1 weevil, 4 bees, 3 flies 
10-May- sunny; around 75; 4 Nicrophorus, 3 carabids, 3 
2MPM 6 to 10 09 ground v. wet Chrysomelidae, 2 unknown beetles 
10-May- sunny; around 75; 1 caterpillar, 2 scarabs, 1 field 
3MPM 11 to 15 09 ground v. wet cricket, 4 carabids, 1 buprestid, 1 
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leafhopper, 2 flies, 1 weevil, 1 ant, 1 
bee 
2 Peridae (discarded), 1 Nicrophorus, 
10-May- sunny; around 75; 2 spiders, 4 bees, 5 flies, 2 
4MPM 16 to 20 09 ground v. wet buprestids, 1 scarab, 2 carabids 
10-May- sunny; around 75; 
Dropboard 1 09 ground v. wet spider 
10-May- sunny; around 75; 
Dropboard 2 09 ground v. wet nothing 
10-May- sunny; around 75; 
Dropboard 3 09 ground v. wet spider (in jar #1) 
10-May- sunny; around 75; 
Dropboard 4 09 ground v. wet nothing 
6 spiders, 2 flies, 7 Silpha, 10 
10-May- sunny; around 75; Staphilidae, 4 Nicrophorus, 3 
1 Hl3 21-25 09 ground v. wet carrions, 4 scarabs 
2 centipedes, 2 spiders, 1 fly, 1 
10-May- sunny; around 75; caterpillar, 1 Staphilidae, 1 Vespidae, 
2 HI3 26-30 09 ground v. wet 2 unknown, 5 Nicrophours, 1 Silpha, 
10-May- sunny; around 75; 5 spiders, 1 fly, 1 weevil, 1 small 
3 Hl3 31-35 09 ground v. wet beetle 
10-May- sunny; around 75; 2 Staphilidae, 1 Arteidae larva, 1 
4Hl4 36-40 09 ground v. wet small carabid, 5 spiders 
10-May- sunny; around 75; 
Dropboard 5 09 ground v. wet Huge millipede (in glass jar w/red lid) 
10-May- sunny; around 75; 
Dropboard 6 09 ground v. wet Rove Beetle (in jar #6) 
10-May- sunny; around 75; 
Dropboard 7 09 ground v. wet nothing 
10-May- sunny; around 75; 
Dropboard 8 09 ground v. wet nothing 
1 Coleus (discarded), 1 velvet ant, 1 
huge ca rabid, 1 grasshopper, 1 ant, 6 
10-May- sunny; around 75; caterpillars, 2 spiders, 3 bees, 17 
lWM 41-45 09 ground v. wet buprestids, 1 carabid, 1 unknown 
2 bees, 1 carpenter bee, 3 spiders, 6 
10-May- sunny; around 75; buprestids, 1 carabid, 1 unknown 
2WM 46-50 09 ground v. wet beetle 
5 spiders, 2 Silpha, 2 carions, 1 
10-May- sunny; around 75; carabid, 1 fly, 1 unknown, 11 
3WM 51-55 09 ground v. wet buprestids 
3 spiders, 1 scarab, 1 grasshopper 
10-May- sunny; around 75; (discarded), 1 field cricket, 1 carabid, 
4WM 56-60 09 ground v. wet 1 fly, 1 tent caterpillar 
10-May- sunny; around 75; 
Dropboard 9 09 ground v. wet nothing 
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10-May- sunny; around 75; 
Dropboard 10 09 ground v. wet nothing 
10-May- sunny; around 75; 
Dropboard 11 09 ground v. wet nothing 
10-May- sunny; around 75; 
Dropboard 12 09 ground v. wet nothing 
10-May- sunny; around 75; 
1PM 61-65 09 ground v. wet nothing 
10-May- sunny; around 75; 
2PM 66-70 09 ground v. wet 3 spiders, 1 cricket, 6 carabids 
5 spiders, 3 Pentatomidae, 1 cricket, 
11 Nicrophorus, 5 Silphus, 3 carions, 
1 Staphilidae, 3 scarabs, 11 carabids, 
2 Diptera, 1 Chrysomelidae, 2 
10-May- sunny; around 75; Histeridae, 7 unknown beetles, 1 
3PM 71-75 09 ground v. wet unknown 
16 spiders, 1 bee, 2 Staphilidae, 3 
carabids, 4 11 bumpy" scarabs, 1 
carion, 4 Silphus, 5 Nicrophorus, 2 
10-May- sunny; around 75; Chrysomelidae, 1 wasp?, 3 
4PM 76-80 09 ground v. wet Formicidae 
10-May- sunny; around 75; 
Dropboard 13 09 ground v. wet nothing 
10-May- sunny; around 75; 
Dropboard 14 09 ground v. wet 2 Carabids (in jar #14) 
10-May- sunny; around 75; 
Dropboard 15 09 ground v. wet nothing 
10-May- sunny; around 75; 
Drop board 16 09 ground v. wet nothing 
1 large millipede, 5 wood roaches 74 
Nicrophorus, 4 field crickets, 3 large 
scarabs, 3 spiders, 2 Staphilidae, 2 
flies, 18 large carabids, 2 med. 
Carabids, 3 small scarabs, 1 
10-May- sunny; around 75; hemiptera?, 1 lightning bug, 4 
lC 81-85 09 ground v. wet unknown 
30 Nicrophorus, S field crickets, 3 
Silpha, 1 Diptera, 1 small carabid, 3 
10-May- sunny; around 75; spiders, 1 Carion beetle, 1 unknown 
2C 86-90 09 ground v. wet beetle 
6 ants, 1 small caterpillar, 61 
Nicrophorus, 2 large carabids, 2 field 
crickets, 2 Silpha, 1 Staphilidae, 1 
10-May- sunny; around 75; wood roaches, 1 carion beetle, 2 
3C 91-95 09 ground v. wet spiders 
10-May- sunny; around 75; 2 large carabids, 1 wood roach, 5 
4C 96-100 09 ground v. wet ants, 15 Nicrophorus 
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10-May- sunny; around 75; 
Dropboard 17 09 ground v. wet nothing 
10-May- sunny; around 75; 
Dropboard 18 09 ground v. wet nothing 
10-May- sunny; around 75; 
Dropboard 19 09 ground v. wet nothing 
10-May- sunny; around 75; 
Dropboard 20 09 ground v. wet nothing 
8 Coccinellidae, 3 bees, 1 weevil, 22 
10-May- sunny; around 75; lea/hoppers, 2 Chrysomelidae larvae, 
Sweep Net Site 1 09 ground v. wet 7 spiders, 3 unknown Hemiptera 
10-May- sunny; around 75; 
Sweep Net Site 2 09 ground v. wet nothing 
3 spiders, 1 Coccinellidae larva, 2 
green blowflies, 7 Cicadellidae, 5 
grasshoppers, 1 Pentatomidae, 7 
10-May- sunny; around 75; unknown Hemiptera, 1 Damselfly, 3 
Sweep Net Site 3 09 ground v. wet Coccinellidae, 14 unknown Diptera 
11 Coccinellidae, 2 Formicidae, 2 
grasshoppers, 1 Pentatomidae, 3 
10-May- sunny; around 75; Hemiptera, 3 Diptera, 7 small 
Sweep Net Site4 09 ground v. wet unknown Coleoptera 
13 cicindelidae, 2 lchneumonidae, 2 
spiders, 5 Cercopidae, 1 
10-May- sunny; around 75; Coccinellidae, 11 immature cadydids, 
Sweep Net Site 5 09 ground v. wet 1 unknown Diptera, 1 Hemiptera 
232 leafhoppers, 8 Cercopidae, 4 
unknown Diptera, 5 spiders, 7 
10-May- sunny; around 75; grasshoppers, 41 unknown 
Sweep Net Site 6 09 ground v. wet Hemiptera 
3 Coccinellidae, 1 Formicidae, 2 
10-May- sunny; around 75; spiders, 51 leafhoppers, 9 unknown 
Sweep Net Site 7 09 ground v. wet Diptera, 10 immature cadydids 
27 leafhoppers, 1 Cercopidae, 17 
10-May- sunny; around 75; immature cadydids, 6 unknown 
Sweep Net Sites 09 ground v. wet Hemiptera, 1 Diptera 
3 Coccinellidae, 3 Cercopidae, 5 
lea/hoppers, 3 spiders, 1 
10-May- sunny; around 75; grasshopper, 4 Diptera, 1 small 
Sweep Net Site 9 09 ground v. wet unknown Coleoptera 
1 Reduvidae, 7 Coccinellidae, 35 
Cicindelidae, S bees, 1 
lchneumonidae, 19 Curculionidae, 7 
unknown Coleoptera, 12 unknown 
10-May- sunny; around 75; Diptera, 1 grasshopper, 1 Hemiptera, 
Sweep Net Site 10 09 ground v. wet 3 spiders 
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1 Coccinellidae, 1 green metallic fly, 
26 Cicindelidae, 1 lchneumonidae, 7 
10-May- sunny; around 75; Curculionidae, 2 Chrysomelidae 
Sweep Net Site 11 09 ground v. wet larvae, 11 unknown Diptera 
10-May- sunny; around 75; 
Sweep Net Site 12 09 ground v. wet nothing 
10-May- sunny; around 75; 1 grasshopper, 2 Coccinellidae, 1 
Sweep Net Site 13 09 ground v. wet bee, 2 leafhoppers 
10-May- sunny; around 75; S spiders, 18 Coccinellidae, 3 
Sweep Net Site 14 09 ground v. wet Diptera, 2 Cicadellidae (leafhoppers) 
10-May- sunny; around 75; 4 Coccinellidae, 20 Diptera, 52 
Sweep Net Site 15 09 ground v. wet Cicindelidae, 3 spiders, 2 Hemiptera 
1 spider, 1 Coccinellidae larva, 7 
10-May- sunny; around 75; Diptera, 1 Coccinellidae, 15 
Sweep Net Site 16 09 ground v. wet Hemiptera, 2 Cicadellidae 
10-May- sunny; around 75; 
Controls 09 ground v. wet 
8 spiders, 2 caterpillars, 1 ladybug 
larva, 1 weevil, 2 scarabs, 1 metallic 
17-May- gr. Fly, 2 Diptera, 7 carabids, 1 
lMPM 1 to 5 09 cloudy; around 60 Buprestid, 1 Chrysomelidae 
17-May- Nothing: traps were missing cups & 
2MPM 6 to 10 09 cloudy; around 60 plates 
1 ladybug larva, 1 ant, 1 Buprestid, 1 
17-May- carabid (put soft-bodied specimens 
3MPM 11 to 15 09 cloudy; around 60 in vial from site 1) 
17-May- 3 carabids, 1 caterpillar, 1 spider, 2 
4MPM 16 to 20 09 cloudy; around 60 ants 
17-May-
Dropboard 1 09 cloudy; around 60 1 huge millipede 
17-May-
Dropboard 2 09 cloudy; around 60 Black Widow spider (female) 
17-May-
Dropboard 3 09 cloudy; around 60 cricket 
17-May-
Drop board 4 09 cloudy; around 60 nothing 
3 wolf spiders, 13 spiders, 1 
17-May- caterpillar, 1 Vespidae, 1 bee, 3 flies, 
1 Hl3 21-25 09 cloudy; around 60 2 Buprestids, 15carab 
Huge wolf spider w/egg case; this 
sites contents are in kill jar: 
millipede, 2 scarabs, 1 Staphilidae; 1 
KY Slimy Salamander, 6 spiders, 1 
Chrysomelidae, 1 grasshopper, 2 
17-May- Silpha, 4 small beetles, 7 Staphilidae, 
2 Hl3 26-30 09 cloudy; around 60 7 Buprestids, 13 scarabs, 2 fly, 1 
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Histeridae 
1 Arteidae moth, 1 grasshopper, 3 
17-May- spiders, 6 ants, 1 carabid, 1 
3 Hl3 31-35 09 cloudy; around 60 Chrysomelidae 
17-May- 3 wolf spiders & 1 egg sac, 8 spiders, 
4Hl4 36-40 09 cloudy; around 60 1 huge ant 
17-May-
Dropboard 5 09 cloudy; around 60 Black Widow spider (female), cricket 
17-May-
Drop board 6 09 cloudy; around 60 nothing 
17-May-
Dropboard 7 09 cloudy; around 60 nothing 
17-May-
Dropboard 8 09 cloudy; around 60 nothing 
13 spiders, 1 Vespidae, 1 Silpha, 6 
17-May- field cricket, 1 caterpillar, 1 unknown 
lWM 41-45 09 cloudy; around 60 beetle, 1 ant, 2 Buprestid, 1 carabid 
17-May-
2WM 46-50 09 cloudy; around 60 nothing 
17-May-
3WM 51-55 09 cloudy; around 60 nothing 
17-May-
4WM 56-60 09 cloudy; around 60 nothing 
17-May-
Dropboard 9 09 cloudy; around 60 nothing 
17-May-
Dropboard 10 09 cloudy; around 60 nothing 
17-May-
Drop board 11 09 cloudy; around 60 1 Field Cricket, many ants 
17-May-
Dropboard 12 09 cloudy; around 60 nothing 
17-May-
1PM 61-65 09 cloudy; around 60 cups pushed out of ground 
17-May-
2PM 66-70 09 cloudy; around 60 cups pushed out of ground 
17-May-
3PM 71-75 09 cloudy; around 60 cups pushed out of ground 
17-May-
4PM 76-80 09 cloudy; around 60 cups pushed out of ground 
17-May-
Dropboard 13 09 cloudy; around 60 nothing 
17-May-
Drop board 14 09 cloudy; around 60 nothing 
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17-May-
Dropboard 15 09 cloudy; around 60 nothing 
17-May-
Drop board 16 09 cloudy; around 60 nothing 
1 Arteidae larva, 26 whitish spiders, 
1 field cricket, 2 Nicrophorus, red 
17-May- ants TNTC, 1 pepsid wasp, 2 bumpy 
lC 81-85 09 cloudy; around 60 scarab, 1 carabid, 2 spiders 
1 huge scarab, 6 Nicrophorus, 1 wolf 
spider, 2 wood roaches, 19 whitish 
spiders, 6 other spiders, 1 camel 
cricket, 1 house fly, 6 ants, 1 carabid, 
17-May- 2 s. shiny scarabs, 6 bumpy scarabs, 
2C 86-90 09 cloudy; around 60 2 flies, 2 s. unknown beetles 
1 Arteidae larva, 2 huge scarabs, 2 
spiders, 11 Nicrophorus, 4 Silpha, 2 
17-May- moths, 2 red ants, 1 field cricket, 1 
3C 91-95 09 cloudy; around 60 wood roach, 2 carabids 
1 carion beetle, 11 Nicrophorus, 3 
17-May- Silpha, 2 s. centipedes, 1 spider, 1 
4C 96-100 09 cloudy; around 60 Hemiptera, 1 scarab 
17-May-
Dropboard 17 09 cloudy; around 60 nothing 
17-May-
Dropboard 18 09 cloudy; around 60 Large millipede 
17-May-
Dropboard 19 09 cloudy; around 60 nothing 
17-May-
20 09 cloudy; around 60 
1 Passilidae, 1 tent caterpillar, 8 
spiders, 1 bee, 5 Chrysomelidae, 2 
24-May- Diptera, 2 Scarabs, 1 pepsid wasp, 2 
lMPM 1 to 5 09 mostly cloudy;~ 80 carabids, 1 s. beetle 
24-May- 10 carabids, 1 spider, 1 caterpillar (in 
2MPM 6 to 10 09 mostly cloudy; ~ 80 site 1 vial) 
24-May- 1 Chrysomelidae, 1 wolf spider, 5 
3MPM 11 to 15 09 mostly cloudy;~ 80 carabids 
3 ants, 4 spiders, 3 Chrysomelidae, 2 
24-May- scarabs, 1 Mutillidae, 2 Buprestidae, 
4MPM 16 to 20 09 mostly cloudy; ~ 80 7 carabids 
24-May-
Dropboard 1 09 mostly cloudy; ~ 80 wood roach in container #7, ants 
24-May-
Dropboard 2 09 mostly cloudy;~ 80 1 wolf spider, 1 cricket, ants TNTC 
24-May- 1 carabid in container #3, 1 cricket, 1 
Dropboard 3 09 mostly cloudy; ~ 80 wolf spider w/egg sac 
Dropboard 4 24-May- mostly cloudy; ~ 80 nothing 
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09 
24-May- 1 scarab, 5 spiders, 1 pepsid wasp, 1 
1 Hl3 21-25 09 mostly cloudy;~ 80 bee, 9 Buprestids, 1 s. beetle 
3 carabids, 1 housefly, 1 
24-May- grasshopper, 2 ants, 11 Buprestids, 7 
2 Hl3 26-30 09 mostly cloudy; ~ 80 spiders, 1 Histeridae, 1 scarab 
24-May-
3 HI3 31-35 09 mostly cloudy; ~ 80 2 spiders, 2 ants, 2 Buprestids, 1 bee 
24-May-
4Hl4 36-40 09 mostly cloudy; ~ 80 1 spider, 3 Bupresids, 6 carabids 
24-May-
Dropboard 5 09 mostly cloudy; ~ 80 nothing 
24-May-
Dropboard 6 09 mostly cloudy; ~ 80 Bombarder Beetle in container #6 
24-May-
Dropboard 7 09 mostly cloudy; ~ 80 nothing 
24-May- wolf spider (in vial #8), ants, wood 
Dropboard 8 09 mostly cloudy; ~ 80 roach 
24-May- 1 scarab, 6 spiders, 3 ants, 2 
lWM 41-45 09 mostly cloudy; ~ 80 Chrysomelidae larvae, 5 Hisperidae 
24-May-
2WM 46-50 09 mostly cloudy; ~ 80 1 wolf spider (in vial #9), 2 carabids 
13 spiders, 27 Buprestids, 2 carabids, 
24-May- 1 Chrysomelidae larva, 1 scarab, 1 
3WM 51-55 09 mostly cloudy;~ 80 bee 
1 carpenter bee, 1 Nicrophorus, 13 
ants, 3 wood roaches (discarded), 2 
Staphilidae, 9 spiders, 1 Tabanidae, 2 
24-May- Buprestids, 1 Hisperidae, 1 scarab, 1 
4WM 56-60 09 mostly cloudy; ~ 80 velvet ant, 4 carabids 
24-May- 1 huge click beetle (in envelope), 2 
Dropboard 9 09 mostly cloudy; ~ 80 carabids 
24-May-
Dropboard 10 09 mostly cloudy;~ 80 nothing 
24-May-
Drop board 11 09 mostly cloudy;~ 80 nothing 
24-May-
Dropboard 12 09 mostly cloudy; ~ 80 1 huge ca rabid 
10 spiders, 1 field cricket, 1 snail 
(discarded), 1 Chrysomelidae, 1 ant, 
1 huge scarab, 1 fly, 4 carabids, 3 
24-May- Buprestids, 7 bumpy scarabs, 2 
1PM 61-65 09 mostly cloudy;~ 80 Hitperidae 
24-May- 4 spiders, 1 Chrysomelidae larva, 4 
2PM 66-70 09 mostly cloudy; ~ 80 carabids 
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1 Silpha, 2 carpenter bees, 1 
Staphilidae, 1 field cricket, 1 huge 
scarab, 1 Pentatomidae, 8 spiders, 1 
Diptera, 2 Buprestids, 3 
Chrysomelidae, 2 carabids, 1 
24-May- unknown beetle, 4 bumpy scarabs, 
3PM 71-75 09 mostly cloudy; ~ 80 10 Histeridae, 1 small scarab 
1 millipede, 29 spiders, 1 Silpha, 1 
Nicrophorus, 2 caterpillars, 2 
Staphilidae, 2 Pentatomidae, 4 
24-May- Chrysomelidae, 7 carabids, 1 bumpy 
4PM 76-80 09 mostly cloudy; ~ 80 scarab, 1 unknown beetle 
24-May-
Dropboard 13 09 mostly cloudy; ~ 80 nothing 
24-May-
Dropboard 14 09 mostly cloudy; ~ 80 nothing 
24-May-
Drop board 15 09 mostly cloudy; ~ 80 nothing 
24-May-
Dropboard 16 09 mostly cloudy; ~ 80 nothing 
24-May- 1 millipede, 8 spiders, 1 camel 
lC 81-85 09 mostly cloudy; ~ 80 cricket, 2 carabids, 4 ants, 1 Blattidae 
24-May- 3 Blattidae, 2 spiders, 1 Bee, 1 ant, 1 
2C 86-90 09 mostly cloudy; ~ 80 other Blattidae 
3 camel crickets, 1 Nicrophorus, 6 
24-May- spiders, 1 Blattidae, 1 House fly, 3 
3C 91-95 09 mostly cloudy; ~ 80 ants 
24-May-
4C 96-100 09 mostly cloudy;~ 80 4 Blattidae 
24-May-
Dropboard 17 09 mostly cloudy; ~ 80 nothing 
24-May-
Drop board 18 09 mostly cloudy;~ 80 nothing 
24-May-
Dropboard 19 09 mostly cloudy;~ 80 nothing 
24-May-
Dropboard 20 09 mostly cloudy; ~ 80 nothing 
22 spiders, 1 Pentatomidae, 3 
Chrysomelidae, 2 Chrysomelidae 
31-May- cloudy; around 80 larvae, 2 Buprestids, 1 Formicidae, 3 
lMPM 1 to 5 09 degrees scarabs 
1 huge wolf spider, 7 spiders, 1 
caterpillar, 4 bees, 2 Buprestids, 1 
Chrysomelidae larva, 3 Diptera, 2 
31-May- cloudy; around 80 Pentatomidae, 3 scarabs, 4 carabids, 
2MPM 6 to 10 09 degrees 2 unknown beetles 
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6 spiders, 1 pepsid wasp, 1 Diptera, 1 
31-May- cloudy; around 80 bee, 1 Formicidae, 1 Buprestid, 1 
3MPM 11 to 15 09 degrees caterpillar, 1 long-necked carabid 
1 field cricket, 1 Blattidae, 5 spiders, 
3 bees, 11 Formicidae, 1 
Chrysomelidae larva, 1 Diptera, 2 
31-May- cloudy; around 80 Buprestids, 2 unknown beetles 
4MPM 16 to 20 09 degrees (small), 5 carabids 
31-May- cloudy; around 80 
Dropboard 1 09 degrees spiders 
31-May- cloudy; around 80 
Drop board 2 09 degrees ants, 1 carabid, crickets 
31-May- cloudy; around 80 
Dropboard 3 09 degrees 1 huge wolf spider (in container #2) 
31-May- cloudy; around 80 
Dropboard 4 09 degrees 5 crickets, 1 spider, roach (in #4) 
31-May- cloudy; around 80 
1 H13 21-25 09 degrees 20 spiders, 1 scarab 
31-May- cloudy; around 80 
2 Hl3 26-30 09 degrees nothing 
1 grasshopper (discarded), 1 field 
31-May- cloudy; around 80 cricket, 1 Fritillary, 7 spiders, 2 
3 H13 31-35 09 degrees Formicidae, 1 Buprestid 
31-May- cloudy; around 80 5 spiders, 1 Arteidae larva, 1 
4Hl4 36-40 09 degrees Formicidae 
31-May- cloudy; around 80 
Dropboard 5 09 degrees spiders 
31-May- cloudy; around 80 
Dropboard 6 09 degrees 1 giant millipede, ants, spiders 
31-May- cloudy; around 80 
Dropboard 7 09 degrees nothing 
31-May- cloudy; around 80 
Dropboard 8 09 degrees nothing 
1 wasp, 2 Diptera, 15 spiders, 1 
Staphilidae, 1 beetle larva, 1 tiger 
beetle, 1 camel cricket, 1 carabid, 1 
huge scarab, 1 small scarabs, 1 
31-May- cloudy; around 80 Pentatomidae, 1 gnat, 1 carion 
lWM 41-45 09 degrees beetle 
1 caterpillar, 1 centipede, 10 spiders, 
31-May- cloudy; around 80 1 Staphilidae, 3 carabids, 1 
2WM 46-50 09 degrees Buprestid, 1 Formicidae 
1 field cricket, 6 G. bicolor, 1 Diptera, 
31-May- cloudy; around 80 6 spiders, 1 Buprestid, 1 
3WM 51-55 09 degrees Chrysomelidae larva 
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9 spiders, 6 G. bicolor, 1 huge scarab, 
2 Nicrophorus, 6 Staphilidae, 2 
carion beetles, 1 field cricket, 1 
31-May- cloudy; around 80 centipede, 4 Diptera, 9 Formicidae, 
4WM 56-60 09 degrees 4 carabids 
31-May- cloudy; around 80 
Dropboard 9 09 degrees nothing 
31-May- cloudy; around 80 
Dropboard 10 09 degrees nothing 
31-May- cloudy; around 80 
Dropboard 11 09 degrees nothing 
31-May- cloudy; around 80 
Dropboard 12 09 degrees nothing 
2 Staphilidae, 2 spiders, 4 carabids, 1 
Nicrophorus, 1 Silpha, 1 field cricket, 
31-May- cloudy; around 80 2 carion beetles, 2 house flies, 12 
1PM 61-65 09 degrees Histeridae beetles, 1 Buprestid 
3 spiders (in vial 13), 1 
31-May- cloudy; around 80 Pentatomidae, 1 field cricket, 1 
2PM 66-70 09 degrees carabid 
21 spiders, 1 grasshopper, 1 camel 
cricket, 1 Pentatomidae, 1 
Staphilide, 1 carion beetle, 2 
Chrysomelidae larvae, 3 
Chrysomelidae, 15 "bumpy" 
31-May- cloudy; around 80 scarabs?, 1 s. scarab, 2 Histeridae, 1 
3PM 71-75 09 degrees unknown Hemiptera 
43 spiders, 2 Staphilidae, 4 
Chrysomelidae, 21 Formicidae, 1 
31-May- cloudy; around 80 Chrysomelidae larva, 3 "bumpy" 
4PM 76-80 09 degrees scarabs?, 2 carabids 
31-May- cloudy; around 80 
Dropboard 13 09 degrees 2 crickets 
31-May- cloudy; around 80 
Dropboard 14 09 degrees nothing 
31-May- cloudy; around 80 
Dropboard 15 09 degrees Darkling beetle in #15 
31-May- cloudy; around 80 
Dropboard 16 09 degrees nothing 
5 field crickets, 9 spiders, 2 Blattidae, 
2 Nicrophorus, 2 carabids, 1 ant, 1 
31-May- cloudy; around 80 camel cricket, 1 Chrysomelidae, 1 
lC 81-85 09 degrees Histeridae 
24 Nicrophorus, 3 Staphilidae, 1 field 
cricket, 1 camel cricket, 2 roaches, 1 
31-May- cloudy; around 80 Silpha, 13 spiders, 6 scarabs, 5 
2C 86-90 09 degrees Diptera, 7 ants, 1 scorpian fly 
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29 Nicrophorus, 3 Staphilidae, 1 field 
cricket, 1 camel cricket, 2 Blattidae, 1 
31-May- cloudy; around 80 Silpha, 13 spiders, 6 scarabs, 5 
3C 91-95 09 degrees Diptera, 7 Formicidae, 1 scorpian fly 
4 Nicrophorus, 4 scarabs, 26 
31-May- cloudy; around 80 Formicidae, 1 camel cricket, 1 wasp, 
4C 96-100 09 degrees 1 carabid, 1 spider 
31-May- cloudy; around 80 
Dropboard 17 09 degrees nothing 
31-May- cloudy; around 80 
Drop board 18 09 degrees nothing 
31-May- cloudy; around 80 
Drop board 19 09 degrees termites 
31-May- cloudy; around 80 
20 09 degrees 
13 spiders, 1 grasshopper, 1 bee, 1 
Buprestid, 1 unknown Diptera, 1 
lMPM 1 to 5 7-Jun-09 sunny; upper 80s Hemiptera 
2 spiders, 1 bee, 1 Coccinellidae, 2 
Cincidelidae, 2 Diptera, 1 carabid, 1 
2MPM 6 to 10 7-Jun-09 sunny; upper 80s unknown Coleoptera, 1 Buprestid 
4 carabids, 1 field cricket, 1 
3MPM 11 to 15 7-Jun-09 sunny; upper 80s grasshopper, 1 spider, 1 Diptera 
1 carabid, 4 Buprestid, 1 
Coccinellidae, 4 Formicidae, 1 bee, 1 
4MPM 16 to 20 7-Jun-09 sunny; upper 80s Diptera, 1 small carabid 
Dropboard 1 7-Jun-09 sunny; upper 80s Assassin type beetle (in #1) 
2 carabids (metallic, escaped), ants, 
Drop board 2 7-Jun-09 sunny; upper 80s 2 Chrysomelidae 
Dropboard 3 7-Jun-09 sunny; upper 80s 2 carabids (in #3) 
Dropboard 4 7-Jun-09 sunny; upper 80s 1 cricket, 1 spider 
7 spiders, 6 carabids (1 damaged 
specimen in vial #5), 1 Histeridae, 1 
1 HI3 21-25 7-Jun-09 sunny; upper 80s Staphilidae 
1 Fritillary (discarded), 14 spiders, 2 
Staphilidae, 1 camel cricket, 2 
carabids, 9 11 bumpy" scarabs, 4 
2 Hl3 26-30 7-Jun-09 sunny; upper 80s Formicidae 
8 spiders, 1 moth, 4 Formicidae, 1 
11 bumpy 11 scarab, 1 snail 
3 HI3 31-35 7-Jun-09 sunny; upper 80s (Gastropoda) 
1 carabid, 1 Pentatomidae, 1 spider 
4Hl4 36-40 7-Jun-09 sunny; upper 80s (in vial #7) 
Dropboard 5 7-Jun-09 sunny; upper 80s black widow (in #5), 1 carabid (in #5) 
Dropboard 6 7-Jun-09 sunny; upper 80s nothing 
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Dropboard 7 7-Jun-09 sunny; upper 80s nothing 
Drop board 8 7-Jun-09 sunny; upper 80s nothing 
2 spiders, 2 Formicidae, 2 11 bumpy" 
lWM 41-45 7-Jun-09 sunny; upper 80s scarabs, 2 Buprestidae, 3 carabids 
4 spiders, 1 caterpillar, 1 house fly, 4 
Buprestidae, 2 Formicidae, 1 
unknown Diptera, 3 Staphilidae, 5 
carrion beetles, 4 Silphidae, 7 
Nicrophorus sayi, 4 G. bicolor, 4 
2WM 46-50 7-Jun-09 sunny; upper 80s Scarabidae, 1 unknown Coleoptera 
28 spiders, 2 grasshoppers, 2 
3WM 51-55 7-Jun-09 sunny; upper 80s Diptera, 3 Scarabidae, 2 Histeridae 
4 Scarabidae, 1 caterpillar, 1 field 
cricket, 3 Staphilidae, 4 Brachinus, 1 
Blattidae, 15 spiders, 2 Formicidae, 1 
4WM 56-60 7-Jun-09 sunny; upper 80s Diptera 
Drop board 9 7-Jun-09 sunny; upper 80s nothing 
Dropboard 10 7-Jun-09 sunny; upper 80s nothing 
Dropboard 11 7-Jun-09 sunny; upper 80s nothing 
Dropboard 12 7-Jun-09 sunny; upper 80s nothing 
2 Elateridae, 3 carabids, 1 Blattidae, 
1 Staphilidae, 1 Silphidae, 2 
1PM 61-65 7-Jun-09 sunny; upper 80s Coccinellidae, 14 spiders 
1 Arteidae larva, 12 spiders, 1 
Pentatomidae, 2 carabids, 1 
2PM 66-70 7-Jun-09 sunny; upper 80s Scarabidae, 13 Formicidae 
1 Staphilidae, 2 carabids, 5 spiders, 1 
Scarabidae, 3 Coccinellidae, 1 
3PM 71-75 7-Jun-09 sunny; upper 80s Chrysomelidae larva 
24 spiders, 2 Gastropoda, 2 
Staphilidae, 19 Formicidae, 3 
Chrysomelidae larvae, 4 carabids, 1 
4PM 76-80 7-Jun-09 sunny; upper 80s Scarabidae 
Dropboard 13 7-Jun-09 sunny; upper 80s nothing 
Dropboard 14 7-Jun-09 sunny; upper 80s nothing 
Dropboard 15 7-Jun-09 sunny; upper 80s nothing 
Drop board 16 7-Jun-09 sunny; upper 80s nothing 
1 carabid (blue outline), 3 camel 
crickets, 3 Staphilidae, 1 field cricket, 
4 millipedes, 27 spiders, 26 
Nicrophorus sayi, 6 Blattidae, 4 
Formicidae, 4 Scarabidae, 7 carabids, 
lC 81-85 7-Jun-09 sunny; upper 80s 18 Diptera 
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18 Nicrophorus sayi, 1 Staphilidae, 1 
Pentatomidae, 7 spiders, 5 Diptera, 1 
Silphidae, 48 Formicidae, 2 
Histeridae, 1 camel cricket, 2 
2C 86-90 7-Jun-09 sunny; upper 80s "bumpy11 scarabs 
15 Nicrophorus sayi, 1 field cricket, 
12 spiders, 5 Blattidae, 1 millipede, 1 
moth, 11 Diptera, 4 Scarabidae, 2 
Silphidae, 1 Gastropoda, 4 "bumpy" 
3C 91-95 7-Jun-09 sunny; upper 80s scarabs, 14 Formicidae, 2 Histeridae 
1 Gastropoda, 14 Nicrophorus sayi, 1 
unknown larva, 1 Blattidae, 1 
carabid, 3 "bumpy" scarabs, 2 
4C 96-100 7-Jun-09 sunny; upper 80s Scarabidae, 2 spiders 
Dropboard 17 7-Jun-09 sunny; upper 80s nothing 
Dropboard 18 7-Jun-09 sunny; upper 80s nothing 
Dropboard 19 7-Jun-09 sunny; upper 80s nothing 
Dropboard 20 7-Jun-09 sunny; upper 80s nothing 
2 spiders, 2 bees, 3 Buprestidae, 2 
Coccinellidae, 2 small unknown 
sunny & clear; around Coleoptera, 2 Coccinellidae larvae, 1 
lMPM 1 to 5 21-Jun-09 90 Scarabidae 
sunny & clear; around 2 spiders, 1 carabid, 1 "bumpy11 
2MPM 6 to 10 21-Jun-09 90 scarabide 
3 carabids, 1 spider, 1 cricket, 1 
Coleoptera larva, 1 moth, 1 
sunny & clear; around Formicidae, 1 Diptera, 1 Staphilidae, 
3MPM 11 to 15 21-Jun-09 90 2 "bumpy" scarabs (see vial #2) 
sunny & clear; around 
4MPM 16 to 20 21-Jun-09 90 2 carabids 
sunny & clear; around 
Dropboard 1 21-Jun-09 90 nothing 
sunny & clear; around 
Dropboard 2 21-Jun-09 90 nothing 
sunny & clear; around 
Dropboard 3 21-Jun-09 90 nothing 
sunny & clear; around 
Dropboard 4 21-Jun-09 90 nothing 
5 spiders, 3 Necrophi/a americana, 2 
sunny & clear; around carabids, 1 Diptera, 9 Scarabidae, 1 
1 Hl3 21-25 21-Jun-09 90 Hemiptera 
1 Ca/osoma (Big-headed ground 
beetle), 16 spiders, 1 Nicrophorus 
sunny & clear; around americana, 2 carabids, 2 Diptera, 1 
2 H13 26-30 21-Jun-09 90 caterpillar, 6 Hemiptera, 4 
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Scarabidae 
5 spiders, 16 Formicidae, 6 
sunny & clear; around Hemiptera, 1 grasshopper, 1 
3 Hl3 31-35 21-Jun-09 90 Coccinellidae 
1 Ca/osoma, 1 tiger beetle (Cincidela 
sexguttata), 1 metallic carabid, 1 
sunny & clear; around Buprestidae, 1 spider, 1 Hemiptera, 
4Hl4 36-40 21-Jun-09 90 1 black ca rabid 
sunny & clear; around 
Dropboard 5 21-Jun-09 90 nothing 
sunny & clear; around 
Dropboard 6 21-Jun-09 90 nothing 
sunny & clear; around 
Dropboard 7 21-Jun-09 90 nothing 
sunny & clear; around 
Dropboard 8 21-Jun-09 90 nothing 
sunny & clear; around 11 spiders, 1 Brachinus, 2 
lWM 41-45 21-Jun-09 90 Formicidae, 3 Scarabidae 
sunny & clear; around 12 spiders, 5 Formicidae, 3 
2WM 46-50 21-Jun-09 90 Staphilidae, 4 Brochinus, 1 ca rabid 
17 spiders, 2 Necrophila americana, 
1 grasshopper, 1 Silphidae, 2 
sunny & clear; around Diptera, 2 11 bumpy11 scarabs, 4 
3WM 51-55 21-Jun-09 90 Formicidae, 1 carabid, 1 Histeridae 
12 spiders, 1 Nicrophorus sayi, 1 
camel cricket, 1 scarab, 1 metallic fly, 
sunny & clear; around 4 Buprestidae, 5 11bumpy11 scarabs, 5 
4WM 56-60 21-Jun-09 90 Histeridae 
sunny & clear; around 
Dropboard 9 21-Jun-09 90 nothing 
sunny & clear; around 
Dropboard 10 21-Jun-09 90 nothing 
sunny & clear; around 
Dropboard 11 21-Jun-09 90 nothing 
sunny & clear; around 
Dropboard 12 21-Jun-09 90 nothing 
7 spiders, 1 metallic ca rabid, 2 
sunny & clear; around Formicidae, 2 "bumpy" scarabs, 4 
1PM 61-65 21-Jun-09 90 Histeridae, 1 Hemiptera 
sunny & clear; around 
2PM 66-70 21-Jun-09 90 2 spiders, 3 Formicidae 
sunny & clear; around 18 spiders, 1 Diptera, 4 Formicidae, 1 
3PM 71-75 21-Jun-09 90 Brachinus 
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1 grasshopper, 6 spiders, 1 
Coccinellidae larva, 2 Staphilidae, 1 
Silphidae, 3 Formicidae, 2 
Coccinellidae, 1 11bumpy" scarab, 1 
sunny & clear; around Elateridae, 1 Chrysomelidae, 1 
4PM 76-80 21-Jun-09 90 Histeridae, 3 carabids 
sunny & clear; around 
Dropboard 13 21-Jun-09 90 nothing 
sunny & clear; around 
Dropboard 14 21-Jun-09 90 nothing 
sunny & clear; around 
Dropboard 15 21-Jun-09 90 nothing 
sunny & clear; around 
Dropboard 16 21-Jun-09 90 nothing 
2 big scarabs, 26 Nicrophorus sayi, 2 
Necrophilia americana, 7 black 
Silphidae, 1 G. bicolor, 1 carabid 
w/blue outline, 2 black carabids, 6 
Staphilidae, 3 tiger beetles, 29 
spiders, 2 camel crickets, 3 Blattidae, 
63 Formicidae, 3 house flies, 6 
sunny & clear; around Histeridae, 5 "bumpy11 scarabs, 7 
lC 81-85 21-Jun-09 90 small shiny scarabs, 1 Hemiptera 
2 millipedes, 1 Arteidae larva, 79 
Nicrophorus, 3 Necorphilia 
americana, 2 Staphilidae, 22 spiders, 
6 Blattidae (wood roaches), 4 bl. 
Carrion beetles, 1 tiger beetle, 1 
carpenter bee, 38 Formicidae, 1 
Diptera, 1 carabid (black), 7 
sunny & clear; around Histeridae, 11 shiny scarabs, 1 
2C 86-90 21-Jun-09 90 11 bumpy" scarab 
12 Formicidae, 13 Nicrophorus, 2 big 
scarabs, 5 Necrophilia americana, 1 
G. bicolor, 3 carrion, 1 Blattidae, 2 
med. Scarabs, 17 spiders, 4 bl. 
Carabids, 1 camel cricket, 1 
Pentatomidae, 1 Chrysomelidae, 4 
sunny & clear; around shiny scarabs, 1 house fly, 1 
3C 91-95 21-Jun-09 90 Histeridae, 2 "bumpy" scarabs 
4 Formicidae, 8 Nicrophorus, 1 bl. 
Carrion, 1 Elateridae, 1 camel cricket, 
sunny & clear; around 1 millipede, 4 spiders, 2 Diptera, 2 
4C 96-100 21-Jun-09 90 scarabs 
sunny & clear; around 
Dropboard 17 21-Jun-09 90 nothing 
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sunny & clear; around 
Dropboard 18 21-Jun-09 90 spiders 
sunny & clear; around 
Dropboard 19 21-Jun-09 90 termites, spiders 
sunny & clear; around 
Dropboard 20 21-Jun-09 90 nothing 
2 Coccinellidae, 1 grasshopper, 16 
sunny & clear; around leafhoppers, 3 spiders, 1 Formicidae, 
Sweep Net Site 1 21-Jun-09 90 6 Diptera, 1 weevil 
3 bees, 1 grasshopper, 12 
sunny & clear; around Coccinellidae, 6 Diptera, 4 
Sweep Net Site 2 21-Jun-09 90 Leafhoppers 
2 spiders, 1 Cercopidae, 18 
leafhoppers, 6 grasshoppers, 1 
sunny & clear; around Hemiptera, 1 Diptera, 1 unknown 
Sweep Net Site3 21-Jun-09 90 beetle larva, 9 Diptera 
4 spiders, 7 Coccinellidae, 5 Diptera, 
sunny & clear; around 2 Formicidae, 1 Membracidae, 1 
Sweep Net Site4 21-Jun-09 90 Hemiptera, 8 leafhoppers 
1 spider, 17 grasshoppers, 2 moths, 
3 Cercopidae, 2 scarabs (Japanese 
sunny & clear; around beetle), 2 Pentatomidae, 7 
Sweep Net Site 5 21-Jun-09 90 leafhoppers, 11 Diptera, 3 weevils 
1 praying mantis (asian, discarded), 1 
pepsid wasp, 1 Japenese beetle, 1 
sunny & clear; around Cercopidae, 11 grasshoppers, 1 
Sweep Net Site 6 21-Jun-09 90 Diptera, 1 spider, 1 Hemiptera 
sunny & clear; around 
Sweep Net Site 7 21-Jun-09 90 noyhing 
8 leafhoppers, 5 spiders, 1 skinny-
waisted wasp, 1 soldier bug, 1 
sunny & clear; around Coccinellidae larva, 2 Diptera, 1 
Sweep Net Sites 21-Jun-09 90 scarab 
1 scarab, 6 grasshoppers, 6 
sunny & clear; around Cercopidae, 16 leafhoppers, 12 
Sweep Net Site 9 21-Jun-09 90 Diptera, 2 Pentatomidae, 6 spiders 
11 spiders, 4 weevils, 3 
Coccinellidae, 2 Japanese beetles, 1 
ladybug larva, 1 Pentatomidae, 2 
sunny & clear; around Hemiptera, 7 leafhoppers, 10 
Sweep Net Site 10 21-Jun-09 90 Diptera, 1 tick, 1 earwing 
1 scarab (Japanese beetle), 2 
Pentatomidae, 3 spiders, 1 
Coccinellidae, 1 Elateridae, 1 
Cercopidae, 9 ladybug larvae, 21 
leafhoppers, 17 Diptera, 2 weevils, 1 
sunny & clear; around grasshopper, 1 unknown beetle 
Sweep Net Site 11 21-Jun-09 90 (pinned) 
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6 spiders, 1 tiny metallic carabid 
(pinned), 6 leafhoppers, 3 
sunny & clear; around Coccinellidae, 1 weevil, 8 Diptera, 1 
Sweep Net Site 12 21-Jun-09 90 Hemiptera 
43 Diptera, 1 praying mantis, 1 
Pentatomidae, 5 spiders, 11 
sunny & clear; around treehoppers, 2 damsel flies, 1 
Sweep Net Site 13 21-Jun-09 90 Cercopidae, 1 grasshopper 
sunny & clear; around 2 Coccinellidae, 2 spiders, 1 
Sweep Net Site 14 21-Jun-09 90 treehopper, 11 Diptera 
sunny & clear; around 
Sweep Net Site 15 21-Jun-09 90 2 spiders, 3 Coccinellidae, 2 Diptera 
1 grasshopper, 3 spiders, 1 cricket, 1 
carabid larva? (black w/tan-white 
head), 1 blow fly, 1 Pentatomidae, 4 
sunny & clear; around Coccinellidae, 1 bee, 1 unknown 
Sweep Net Site 16 21-Jun-09 90 beetle, 1 leafhopper 
sunny & clear; around 
Controls 21-Jun-09 90 
wolf spider (in snail jar), 5 spiders, 1 
lMPM lto5 28-Jun-09 cloudy, around 80 caterpillar, 10 Formicidae, 2 carabids 
2 spiders, 1 bee, 2 carabids (all in vial 
2MPM 6 to 10 28-Jun-09 cloudy, around 80 #1) 
1 spider, 1 carabid, 1 Cercopidae, 1 
3MPM 11 to 15 28-Jun-09 cloudy, around 80 Pentatomidae, 1 Formicidae 
6 Formicidae, 1 scarab, 1 cricket, 2 
4MPM 16 to 20 28-Jun-09 cloudy, around 80 spiders 
Dropboard 1 28-Jun-09 cloudy, around 80 Chrysomelidae larva 
Dropboard 2 28-Jun-09 cloudy, around 80 spiders, ants 
Dropboard 3 28-Jun-09 cloudy, around 80 spiders 
Drop board 4 28-Jun-09 cloudy, around 80 spiders 
1 big-headed carabid, 1 other bid 
carabid, 8 spiders, 1 G. bicolor, 2 
Formicidae, 3 scarabs, 1 
1 Hl3 21-25 28-Jun-09 cloudy, around 80 Calliphoridae 
23 spiders, 1 Necrophilia 
americanus, 13 Hemiptera, 1 
Diptera, 4 Nicrophorus, 1 Brachinus, 
2 Hl3 26-30 28-Jun-09 cloudy, around 80 2 bl. Carrion, 4 scarabs 
6 spiders, 1 Formicidae, 1 
3 Hl3 31-35 28-Jun-09 cloudy, around 80 Hemiptera, 1 bee 
4Hl4 36-40 28-Jun-09 cloudy, around 80 1 spider, 1 Formicidae (in vial #7) 
Dropboard 5 28-Jun-09 cloudy, around 80 nothing 
Dropboard 6 28-Jun-09 cloudy, around 80 millipede 
115 
Dropboard 7 28-Jun-09 cloudy, around 80 nothing 
Dropboard 8 28-Jun-09 cloudy, around 80 wood roach 
5 spiders, 11 Formicidae, 3 crickets, 
lWM 41-45 28-Jun-09 cloudy, around 80 1 beetle larva 
1 Brach in us, 2 5taphilidae, 3 
2WM 46-50 28-Jun-09 cloudy, around 80 Formicidae, 8 spiders 
1 carabid, 1 Necrophilia americana, 2 
Nicrophorus, 1 "bumpy11 scarab, 5 
3WM 51-55 28-Jun-09 cloudy, around 80 spiders, 3 Formicidae, 1 caterpillar 
5 spiders, 1 5taphilidae, 4 
Formicidae, 1 "bumpy" scarab, 6 
4WM 56-60 28-Jun-09 cloudy, around 80 Diptera, 1 Buprestidae 
Dropboard 9 28-Jun-09 cloudy, around 80 nothing 
Dropboard 10 28-Jun-09 cloudy, around 80 nothing 
Drop board 11 28-Jun-09 cloudy, around 80 nothing 
Dropboard 12 28-Jun-09 cloudy, around 80 nothing 
22 spiders, 33 Formicidae, 1 metallic 
1PM 61-65 28-Jun-09 cloudy, around 80 carabid, 1 velvet ant 
3 spiders, 5 Formicidae, 1 
2PM 66-70 28-Jun-09 cloudy, around 80 Cercopidae, 1 carabid (s., bl.) 
2 carabids, 8 spiders, 1 cricket, 3 
3PM 71-75 28-Jun-09 cloudy, around 80 Formcidae 
9 spiders, 9 Formicidae, 1 
4PM 76-80 28-Jun-09 cloudy, around 80 Necrophilia americana 
Drop board 13 28-Jun-09 cloudy, around 80 spiders 
Dropboard 14 28-Jun-09 cloudy, around 80 nothing 
Dropboard 15 28-Jun-09 cloudy, around 80 nothing 
Dropboard 16 28-Jun-09 cloudy, around 80 nothing 
12 Nicrophorus, 1 Necrophilia 
americana, 1 Brachinus, 2 scarabs, 8 
Blattidae, 19 spiders, 36 Formicidae, 
7 house flies, 3 "bumpy" scarabs, 5 
lC 81-85 28-Jun-09 cloudy, around 80 Histeridae, 1 s. m. scarab 
1 carpenter bee, 1 snail, 32 
Nicrophorus, l 11bumpy11 scarab, 3 
huge scarabs, 2 large bl. Cara bids, 11 
spiders, 1 Staphilidae, 55 Formicidae, 
4 Blattidae, 1 Elateridae, 4 scarabs, 2 
2C 86-90 28-Jun-09 cloudy, around 80 house flies 
12 Nicrophorus, 1 Brachinus, 2 
Staphilidae, 1 Blattidae, 5 big bl. 
Cara bids, 1 camel cricket, 1 s. bl. 
Carrion, 19 spiders, 2 "bumpy" 
3C 91-95 28-Jun-09 cloudy, around 80 scarabs, 14 Formicidae, 3 house flies 
1 Brachinus, 17 Nicrophorus sayi, 8 
4C 96-100 28-Jun-09 cloudy, around 80 spiders, 1 tick, 16 Formicidae, 1 
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house fly, 4 Blattidae 
Dropboard 17 28-Jun-09 cloudy, around 80 nothing 
Drop board 18 28-Jun-09 cloudy, around 80 nothing 
Dropboard 19 28-Jun-09 cloudy, around 80 termites 
20 28-Jun-09 cloudy, around 80 
sunny, around 85; 
severe thunderstorm 2 spiders, 1 Staphilidae, 2 scarabs, 1 
lMPM 1 to 5 12-Jul-09 previous day Diptera, 2 Histeridae 
sunny, around 85; 
severe thunderstorm 
2MPM 6 to 10 12-Jul-09 previous day nothing (3 traps had to be rebuilt) 
sunny, around 85; 
severe thunderstorm 
3MPM 11 to 15 12-Jul-09 previous day 2 carabids, 1 ant 
sunny, around 85; 
severe thunderstorm 2 field crickets, 4 Formicidae, 1 
4MPM 16 to 20 12-Jul-09 previous day spider (in vial 3) 
sunny, around 85; 
severe thunderstorm 
Dropboard 1 12-Jul-09 previous day Field Crickets 
sunny, around 85; 
severe thunderstorm Field crickets, ants, 1 wood roach 
Dropboard 2 12-Jul-09 previous day (Blattidae), 1 wolf spider 
sunny, around 85; 
severe thunderstorm 
Dropboard 3 12-Jul-09 previous day 1 carabid 
sunny, around 85; 
severe thunderstorm 
Dropboard 4 12-Jul-09 previous day 1 Field cricket 
8 Necrophilia, 4 Nicrophorus, 5 
sunny, around 85; spiders, 1 grasshopper, 3 carabids (1 
severe thunderstorm in vial b/c apart), 7 scarabs, 2 
1 Hl3 21-25 12-Jul-09 previous day Histeridae 
1 spider, 2 Necrophilia, 2 
sunny, around 85; Nicrophorus, 2 Histeridae, 2 scarabs, 
severe thunderstorm 3 carabids (metallic), 1 Formicidae, 1 
2 Hl3 26-30 12-Jul-09 previous day Staphilidae 
sunny, around 85; 1 caterpillar, 3 spiders, 4 Hemiptera, 
severe thunderstorm 1 carabid?, 2 Histeridae, 2 scarabs, 7 
3 Hl3 31-35 12-Jul-09 previous day Formicidae 
sunny, around 85; 4 Necrophilia, 3 Nicrophorus, 2 
severe thunderstorm spiders, 2 Histeridae, 2 scarabs, 1 
4Hl4 36-40 12-Jul-09 previous day Formicidae, 1 Hemiptera 
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sunny, around 85; 
severe thunderstorm 
Dropboard 5 12-Jul-09 previous day nothing 
sunny, around 85; 
severe thunderstorm 
Dropboard 6 12-Jul-09 previous day nothing 
sunny, around 85; 
severe thunderstorm 
Dropboard 7 12-Jul-09 previous day nothing 
sunny, around 85; 
severe thunderstorm 
Dropboard 8 12-Jul-09 previous day nothing 
sunny, around 85; 
severe thunderstorm 1 Blattidae, 3 spiders, 1 pepsid wasp, 
lWM 41-45 12-Jul-09 previous day 1 blow fly, 13 Formicidae, 2 crickets 
1 G. bicolor, 1 Staphilidae, 1 
sunny, around 85; Nicrophorus, 3 spiders, 3 
severe thunderstorm Hemiptera, 3 Formicidae, 1 Diptera, 
2WM 46-50 12-Jul-09 previous day 1 leaf hopper 
sunny, around 85; 
severe thunderstorm 11 spiders, 1 cricket, 3 Formicidae, 2 
3WM 51-55 12-Jul-09 previous day bumpy scarabs 
1 G. bicolor, 2 Nicrophorus, 1 
sunny, around 85; carabid larva, 1 unknown beetle 
severe thunderstorm larva, 2 Necrophilia, 2 Formicidae, 6 
4WM 56-60 12-Jul-09 previous day spiders 
sunny, around 85; 
severe thunderstorm 
Dropboard 9 12-Jul-09 previous day nothing 
sunny, around 85; 
severe thunderstorm 
Dropboard 10 12-Jul-09 previous day nothing 
sunny, around 85; 
severe thunderstorm 
Dropboard 11 12-Jul-09 previous day nothing 
sunny, around 85; 
severe thunderstorm 
Dropboard 12 12-Jul-09 previous day nothing 
sunny, around 85; 
severe thunderstorm 19 spiders, 11 Formicidae, 2 
1PM 61-65 12-Jul-09 previous day Nicrophorus, 1 Diptera, 1 cricket 
sunny, around 85; 
severe thunderstorm 1 Nicrophorus, 4 spiders, 1 
2PM 66-70 12-Jul-09 previous day Formicidae, 1 bumpy scarab 
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sunny, around 85; 
severe thunderstorm 5 spiders, 1 carabid, 1 unknown 
3PM 71-75 12-Jul-09 previous day beetle, 2 Diptera, 1 grasshopper 
sunny, around 85; 
severe thunderstorm 1 snail, 3 spiders, 1 wasp, 9 
4PM 76-80 12-Jul-09 previous day Formicidae, 1 cricket, 1 carabid larva 
sunny, around 85; 
severe thunderstorm 
Dropboard 13 12-Jul-09 previous day nothing 
sunny, around 85; 
severe thunderstorm 
Drop board 14 12-Jul-09 previous day nothing 
sunny, around 85; 
severe thunderstorm 
Dropboard 15 12-Jul-09 previous day ants 
sunny, around 85; 
severe thunderstorm 
Dropboard 16 12-Jul-09 previous day nothing 
24 Nicrophorus, 17 Necrophilia, 2 
sunny, around 85; huge scarabs, 3 big bl. Carabids, 52 
severe thunderstorm Formicidae, 1 wood roach, 8 spiders, 
lC 81-85 12-Jul-09 previous day 6 Diptera 
1 camel cricket, 14 Nicrophorus, 12 
Necrophilia, 1 bl. Carrion beetle, 10 
sunny, around 85; wood roaches, 15 spiders, 6 Diptera, 
severe thunderstorm 1 carabid, 1 tiger beetle, 16 
2C 86-90 12-Jul-09 previous day Formicidae, 4 Histeridae, 2 scarabs 
3 huge scarabs, 71 Nicrophorus, 9 
sunny, around 85; Necrophilia, 1 camel cricket, 2 
severe thunderstorm spiders, 1 wasp, 14 Formicidae, 2 
3C 91-95 12-Jul-09 previous day Diptera, 5 Histeridae 
27 Nicrophorus, 1 Blattidae, 1 
sunny, around 85; Necrphilia, 1 huge scarab, 1 big bl. 
severe thunderstorm Carabid, 2 Diptera, 1 hemiptera, 6 
4C 96-100 12-Jul-09 previous day Formicidae, 1 spider 
sunny, around 85; 
severe thunderstorm 
Dropboard 17 12-Jul-09 previous day big ca rabid (in Cl jar) 
sunny, around 85; 
severe thunderstorm 
Dropboard 18 12-Jul-09 previous day nothing 
sunny, around 85; 
severe thunderstorm 
Dropboard 19 12-Jul-09 previous day termites 
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sunny, around 85; 
severe thunderstorm 
20 12-Jul-09 
1 Nicrophorus, 1 Staphilidae, 4 bees, 
4 spiders, 1 metallic carabid, 2 
lMPM 1 to 5 19-Jul-09 sunny, ~75 degrees bumpy scarabs, 1 Histeridae 
3 spiders, 1 Coccinellidae, 1 
2MPM 6 to 10 19-Jul-09 sunny, ~75 degrees Hemiptera, 2 metallic carabids 
3MPM 11 to 15 19-Jul-09 sunny, ~75 degrees (in vial 2) 3 Formicidae 
1 spider, 1 metallic carabid, 3 
4MPM 16 to 20 19-Jul-09 sunny, ~75 degrees Formicidae, 1 Blattidae, 1 spider 
Dropboard 1 19-Jul-09 sunny, ~75 degrees wood roach, ants 
Dropboard 2 19-Jul-09 sunny, ~75 degrees field crickets, ants 
Dropboard 3 19-Jul-09 sunny, ~75 degrees nothing 
Drop board 4 19-Jul-09 sunny, ~75 degrees black widow spider, roach 
2 Necrophilia, 6 spiders, 5 carabids, 1 
Hemiptera, 3 scarabs, 1 Histeridae, 1 
1 Hl3 21-25 19-Jul-09 sunny, ~75 degrees Formicidae, 1 bee 
6 Formicidae, 3 spiders, 1 velvet ant, 
4 Histeridae, 1 Staphilidae, 3 
2 Hl3 26-30 19-Jul-09 sunny, ~75 degrees Nicrophorus, 1 carabid, 1 Necrophilia 
2 spiders, 2 carabids, 1 Hemiptera, 
10 Formicidae, 1 immature 
3 Hl3 31-35 19-Jul-09 sunny, ~75 degrees Reduvidae, 1 unknown beetle 
3 spiders, 3 Histeridae, 4 scarabs, 3 
4Hl4 36-40 19-Jul-09 sunny, ~75 degrees carabids 
Dropboard 5 19-Jul-09 sunny, ~75 degrees nothing 
Dropboard 6 19-Jul-09 sunny, ~75 degrees nothing 
Dropboard 7 19-Jul-09 sunny, ~75 degrees nothing 
Dropboard 8 19-Jul-09 sunny, ~75 degrees nothing 
2 spiders, 2 crickets, 3 Formicidae, 1 
lWM 41-45 19-Jul-09 sunny, ~75 degrees s. carabid 
2 Bombardier beetles, 8 spiders, 4 
2WM 46-50 19-Jul-09 sunny, ~75 degrees Formicidae (in vial 9) 
9 spiders, 1 Formicidae, 1 
Calliphoridae, 1 Hemiptera, 1 tent 
caterpillar, 1 Pentatomidae, 1 
3WM 51-55 19-Jul-09 sunny, ~75 degrees Coccinellidae, 1 Staphilidae 
7 Nicrophorus, 5 Necrophilia, 2 
beetle larvae, 1 bl. Carrion, 1 cricket, 
4WM 56-60 19-Jul-09 sunny, ~75 degrees 2 scarabs, 5 Formicidae, 6 spiders 
Dropboard 9 19-Jul-09 sunny, ~75 degrees nothing 
Dropboard 10 19-Jul-09 sunny, ~75 degrees nothing 
Dropboard 11 19-Jul-09 sunny, ~75 degrees nothing 
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Dropboard 12 19-Jul-09 sunny, ~75 degrees nothing 
1 Blattidae, 1 Necrophilia, 5 spiders, 
1PM 61-65 19-Jul-09 sunny, ~75 degrees 2 Formicidae, 1 Diptera 
2 spiders, 1 Blattidae, 1 Necrophilia, 
1 Nicrophorus, 1 Diptera, 1 bee, 1 
2PM 66-70 19-Jul-09 sunny, ~75 degrees carabid 
2 spiders, 1 grasshopper (discarded), 
3PM 71-75 19-Jul-09 sunny, ~75 degrees 1 snail, 1 Necrophilia 
6 spiders, 1 beetle larva, 8 
4PM 76-80 19-Jul-09 sunny, ~75 degrees Formicidae, 1 Staphilidae 
Dropboard 13 19-Jul-09 sunny, ~75 degrees nothing 
Dropboard 14 19-Jul-09 sunny, ~75 degrees nothing 
Dropboard 15 19-Jul-09 sunny, ~75 degrees spiders 
Dropboard 16 19-Jul-09 sunny, ~75 degrees nothing 
9 Nicrophorus, 1 millipede, 1 camel 
cricket, 1 Diptera, 4 spiders, 6 
lC 81-85 19-Jul-09 sunny, ~75 degrees Formicidae, 1 Buprestidae 
1 millipede, 14 Nicrophorus, 1 
carabid (w/blue line), 2 Necrophilia, 
1 Staphilidae, 1 Blattidae, 2 spiders, 
2C 86-90 19-Jul-09 sunny, ~75 degrees 3 Formicidae 
18 Nicrophorus, 1 camel cricket, 1 
3C 91-95 19-Jul-09 sunny, ~75 degrees scarab, 1 Noctuid, 19 ants 
2 camel crickets, 9 Nicrophorus, 2 
Bombardier beetles (false 
bombardier?), 3 spiders, 4 Diptera, 2 
4C 96-100 19-Jul-09 sunny, ~75 degrees Formicidae 
Dropboard 17 19-Jul-09 sunny, ~75 degrees nothing 
Dropboard 18 19-Jul-09 sunny, ~75 degrees nothing 
Dropboard 19 19-Jul-09 sunny, ~75 degrees termites 
Dropboard 20 19-Jul-09 sunny, ~75 degrees nothing 
Sweep Net Site 1 19-Jul-09 sunny, ~75 degrees 1 spider, 1 fly 
Sweep Net Site 2 19-Jul-09 sunny, ~75 degrees 2 spiders 
Sweep Net Site 3 19-Jul-09 sunny, ~75 degrees 1 leafhopper, 1 Coccinellidae larva 
Sweep Net Site4 19-Jul-09 sunny, ~75 degrees nothing 
3 grasshoppers, 1 Hemiptera, 2 
Sweep Net Site 5 19-Jul-09 sunny, ~75 degrees spiders, 1 leafhopper 
Sweep Net Site 6 19-Jul-09 sunny, ~75 degrees 1 spider, 1 grasshoppers 
Sweep Net Site 7 19-Jul-09 sunny, ~75 degrees 2 grasshoppers 
Sweep Net Site 8 19-Jul-09 sunny, ~75 degrees 1 spider, 2 gnats 
Sweep Net Site 9 19-Jul-09 sunny, ~75 degrees 1 damselfly, 3 Calliphoridae 
Sweep Net Site 10 19-Jul-09 sunny, ~75 degrees 2 grasshoppers, 1 spider 
Sweep Net Site 11 19-Jul-09 sunny, ~75 degrees 1 grasshopper, 1 hemiptera 
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2 crickets, 11 leafhoppers, 2 gnats, 1 
Sweep Net Site 12 19-Jul-09 sunny, ~75 degrees mosquito 
6 grasshoppers, 5 spiders, 1 lightning 
Sweep Net Site 13 19-Jul-09 sunny, ~75 degrees bug, 3 leafhoppers, 2 gnats 
1 grasshopper, 1 inch worm, 2 
Sweep Net Site 14 19-Jul-09 sunny, ~75 degrees spiders 
Sweep Net Site 15 19-Jul-09 sunny, ~75 degrees 5 spiders, 28 leafhoppers, 5 gnats 
2 crickets, 1 Coccinellidae, 4 spiders, 
Sweep Net Site 16 19-Jul-09 sunny, ~75 degrees 7 leafhoppers, 1 scarab, 3 gnats 
Controls 19-Jul-09 N/A 
lMPM 1 to 5 26-Jul-09 75 degrees, sunny 1 bee, 1 Formicidae, 1 spider 
2MPM 6 to 10 26-Jul-09 75 degrees, sunny 1 skinny-waisted wasp 
3MPM 11 to 15 26-Jul-09 75 degrees, sunny 1 spider, 7 Formicidae (in vial 1) 
28 Formicidae, 2 bees, 8 spiders, 1 
4MPM 16 to 20 26-Jul-09 75 degrees, sunny Blattidae, 4 metallic carabids 
Dropboard 1 26-Jul-09 75 degrees, sunny nothing 
Dropboard 2 26-Jul-09 75 degrees, sunny ants, field crickets 
Dropboard 3 26-Jul-09 75 degrees, sunny ants, field crickets 
Dropboard 4 26-Jul-09 75 degrees, sunny field crickets 
7 carabids, 11 Formicidae, 15 
1 Hl3 21-25 26-Jul-09 75 degrees, sunny spiders, 1 millipede 
2 Necrophilia, 3 Nicrophorus, 1 
millipede, 1 cricket, 2 Hemiptera, 2 
Diptera, 7 Formicidae, 19 spiders, 2 
2 HI3 26-30 26-Jul-09 75 degrees, sunny scarabs, 3 Histeridae 
2 spiders, 9 Formicidae, 4 
3 HI3 31-35 26-Jul-09 75 degrees, sunny Hemiptera, 1 Diptera, 1 Histeridae 
1 Vespidae, 1 Staphilidae, 1 
Blattidae, 1 caterpillar, 5 Formicidae, 
4Hl4 36-40 26-Jul-09 75 degrees, sunny 6 spiders, 5 carabids 
Dropboard 5 26-Jul-09 75 degrees, sunny nothing 
Dropboard 6 26-Jul-09 75 degrees, sunny nothing 
Dropboard 7 26-Jul-09 75 degrees, sunny nothing 
Dropboard 8 26-Jul-09 75 degrees, sunny nothing 
2 Nicrophorus, 1 Blattidae, 5 
Formicidae, 1 Diptera, 1 cricket, 1 
lWM 41-45 26-Jul-09 75 degrees, sunny carabid, 3 spiders, 1 Necrphilia 
1 unknown beetle larva, 1 millipede, 
1 Staphilidae, 3 spiders, 5 
Formicidae, 1 leafhopper, 1 
2WM 46-50 26-Jul-09 75 degrees, sunny Histeridae 
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1 carabid larva, 24 spiders, 7 
Formicidae, 1 Diptera, 1 
Pentatomidae, 1 Hemiptera, 1 
3WM 51-55 26-Jul-09 75 degrees, sunny cricket, 1 unknown beetle larva 
28 spiders, 1 Staphilidae, 7 
Formicidae, 1 Diptera, 2 crickets, 1 
4WM 56-60 26-Jul-09 75 degrees, sunny Blattidae 
Dropboard 9 26-Jul-09 75 degrees, sunny nothing 
Dropboard 10 26-Jul-09 75 degrees, sunny nothing 
Dropboard 11 26-Jul-09 75 degrees, sunny nothing 
Dropboard 12 26-Jul-09 75 degrees, sunny nothing 
1PM 61-65 26-Jul-09 75 degrees, sunny 1 carabid, 1 cricket, 2 spiders 
1 Bombardier beetle, 5 spiders, 1 
2PM 66-70 26-Jul-09 75 degrees, sunny Formicidae 
1 carabid, 7 spiders, 3 unknown 
3PM 71-75 26-Jul-09 75 degrees, sunny beetles, 1 Formicidae 
2 snails, 1 Cercopidae, 3 spiders, 1 
4PM 76-80 26-Jul-09 75 degrees, sunny Necrophilia, 2 crickets 
Dropboard 13 26-Jul-09 75 degrees, sunny nothing 
Dropboard 14 26-Jul-09 75 degrees, sunny field crickets 
Dropboard 15 26-Jul-09 75 degrees, sunny field crickets 
Dropboard 16 26-Jul-09 75 degrees, sunny nothing 
10 Nicrophorus, 2 Diptera, 6 spiders, 
1 Blattidae (wood roach), 5 
lC 81-85 26-Jul-09 75 degrees, sunny Formicidae, 1 bumpy scarab 
13 Nicrophorus, 1 Necrophilia, 2 
spiders, 3 Blattidae, 5 Formicidae, 2 
2C 86-90 26-Jul-09 75 degrees, sunny Diptera 
4 Nicrophorus, 5 spiders, 1 camel 
cricket, 2 Diptera, 2 Histeridae, 1 
3C 91-95 26-Jul-09 75 degrees, sunny Staphilidae, 1 snail, 4 Formicidae 
8 Nicrophorus, 1 Staphilidae, 1 
4C 96-100 26-Jul-09 75 degrees, sunny spider, 1 millipede, 3 Formicidae 
Dropboard 17 26-Jul-09 75 degrees, sunny nothing 
Dropboard 18 26-Jul-09 75 degrees, sunny nothing 
Dropboard 19 26-Jul-09 75 degrees, sunny termites 
Dropboard 20 26-Jul-09 
85 degrees, moist from nothing (traps pushed out of ground 
lMPM 1 to 5 2-Aug-09 rain, cloudy by rain) 
85 degrees, moist from 
2MPM 6 to 10 2-Aug-09 rain, cloudy nothing 
85 degrees, moist from 
3MPM 11 to 15 2-Aug-09 rain, cloudy nothing 
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85 degrees, moist from 
4MPM 16 to 20 2-Aug-09 rain, cloudy nothing 
85 degrees, moist from 
Dropboard 1 2-Aug-09 rain, cloudy nothing 
85 degrees, moist from 
Dropboard 2 2-Aug-09 rain, cloudy crickets 
85 degrees, moist from 
Dropboard 3 2-Aug-09 rain, cloudy ants, crickets 
85 degrees, moist from 
Dropboard 4 2-Aug-09 rain, cloudy crickets 
85 degrees, moist from 
1 HI3 21-25 2-Aug-09 rain, cloudy nothing 
85 degrees, moist from 
2 Hl3 26-30 2-Aug-09 rain, cloudy nothing 
85 degrees, moist from 
3 HI3 31-35 2-Aug-09 rain, cloudy nothing 
85 degrees, moist from 
4Hl4 36-40 2-Aug-09 rain, cloudy nothing 
85 degrees, moist from 
Dropboard 5 2-Aug-09 rain, cloudy nothing 
85 degrees, moist from 
Dropboard 6 2-Aug-09 rain, cloudy spiders 
85 degrees, moist from 
Dropboard 7 2-Aug-09 rain, cloudy nothing 
85 degrees, moist from 
Dropboard 8 2-Aug-09 rain, cloudy nothing 
5 Nicrophorus, 2 crickets, 1 Diptera, 
85 degrees, moist from 1 spider, 12 Formicidae, 5 beetle 
lWM 41-45 2-Aug-09 rain, cloudy larvae, 5 bumpy scarabs 
85 degrees, moist from 15 Nicrophorus, 2 spiders, 1 Diptera, 
2WM 46-50 2-Aug-09 rain, cloudy 2 Formicidae, 5 Histeridae 
85 degrees, moist from 
3WM 51-55 2-Aug-09 rain, cloudy 8 spiders, 1 Staphilidae 
85 degrees, moist from 1 carabid, 3 Nicrophorus, 6 spiders, 5 
4WM 56-60 2-Aug-09 rain, cloudy crickets, 2 Formicidae 
85 degrees, moist from 
Dropboard 9 2-Aug-09 rain, cloudy nothing 
85 degrees, moist from 
Dropboard 10 2-Aug-09 rain, cloudy nothing 
85 degrees, moist from 
Dropboard 11 2-Aug-09 rain, cloudy crickets 
85 degrees, moist from 
Dropboard 12 2-Aug-09 rain, cloudy nothing 
85 degrees, moist from 
1PM 61-65 2-Aug-09 rain, cloudy 3 spiders, 1 Formicidae, 3 crickets 
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85 degrees, moist from 
2PM 66-70 2-Aug-09 rain, cloudy 1 spider, 1 Formicidae 
85 degrees, moist from 1 cricket, 1 velvet ant, 5 spiders, 1 
3PM 71-75 2-Aug-09 rain, cloudy Diptera, 4 beetle larvae 
85 degrees, moist from 4 spiders, 4 beetle larvae, 1 
4PM 76-80 2-Aug-09 rain, cloudy Hemiptera, 2 Formicidae 
85 degrees, moist from 
Dropboard 13 2-Aug-09 rain, cloudy nothing 
85 degrees, moist from 
Dropboard 14 2-Aug-09 rain, cloudy nothing 
85 degrees, moist from 
Dropboard 15 2-Aug-09 rain, cloudy nothing 
85 degrees, moist from 
Dropboard 16 2-Aug-09 rain, cloudy nothing 
3 camel crickets, 36 Nicrophorus, 2 
carabids, 6 Necrophilia, 3 scarabs, 1 
85 degrees, moist from Blattidae, 1 Staphilidae, 7 spiders, 2 
lC 81-85 2-Aug-09 rain, cloudy Diptera, 9 Formicidae 
1 hawk moth, 5 camel crickets, 17 
Nicrophorus, 3 scarabs, 3 
Necrophilia, 22 spiders, 5 carabids, 4 
85 degrees, moist from Diptera, 1 Blattidae, 2 Histeridae, 12 
2C 86-90 2-Aug-09 rain, cloudy Formicidae, 1 Pentatomidae 
1 millipede, 1 snail, 9 Nicrophorus, 1 
tiger beetle, 2 camel crickets, 9 
85 degrees, moist from spiders, 2 Histeridae, 4 Diptera, 5 
3C 91-95 2-Aug-09 rain, cloudy Formicidae, 1 Diptera 
2 camel crickets, 1 Formicidae, 10 
85 degrees, moist from Nicrophorus, 4 spiders, 5 Formicidae, 
4C 96-100 2-Aug-09 rain, cloudy 1 Diptera 
85 degrees, moist from 
Dropboard 17 2-Aug-09 rain, cloudy nothing 
85 degrees, moist from 
Dropboard 18 2-Aug-09 rain, cloudy 
85 degrees, moist from 
Drop board 19 2-Aug-09 rain, cloudy termites 
85 degrees, moist from 
20 rain, cloudy 
92 degrees, mostly 
lMPM 1 to 5 9-Aug-09 sunny 1 cricket, 1 carabid larva, 6 spiders 
92 degrees, mostly 1 caterpillar, 3 beetle larvae, 1 
2MPM 6 to 10 9-Aug-09 sunny unknown beetle 
92 degrees, mostly 4 spiders, 2 beetle larva, 1 Staph, 1 
3MPM 11 to 15 9-Aug-09 sunny scarab, 1 Histeridae, 2 carabids 
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92 degrees, mostly 6 spiders, 4 Formicidae, 2 beetle 
4MPM 16 to 20 9-Aug-09 sunny larvae 
92 degrees, mostly 
Dropboard 1 9-Aug-09 sunny crickets 
92 degrees, mostly 
Dropboard 2 9-Aug-09 sunny ants, crickets 
92 degrees, mostly 
Dropboard 3 9-Aug-09 sunny ants, crickets 
92 degrees, mostly 
Dropboard 4 9-Aug-09 sunny crickets 
92 degrees, mostly 
1 Hl3 21-25 9-Aug-09 sunny 1 tiger beetle, 1 cricket, 1 ant 
92 degrees, mostly 
2 Hl3 26-30 9-Aug-09 sunny nothing 
92 degrees, mostly 
3 Hl3 31-35 9-Aug-09 sunny 1 caterpillar, 1 Formicidae (in vial 1) 
92 degrees, mostly 
4Hl4 36-40 9-Aug-09 sunny 1 metallic carabid 
92 degrees, mostly 
Dropboard 5 9-Aug-09 sunny spider 
92 degrees, mostly 
Dropboard 6 9-Aug-09 sunny toad, ants 
92 degrees, mostly 
Dropboard 7 9-Aug-09 sunny millipede, caterpillar, spider 
92 degrees, mostly 
Dropboard 8 9-Aug-09 sunny nothing 
2 spiders, 4 scarabs, 2 Formicidae, 2 
92 degrees, mostly Nicrophorus, 3 Necrophilia, 2 
lWM 41-45 9-Aug-09 sunny carabids, 3 bees, 1 snail 
3 Nicrophorus, 2 snails, 1 
Necrophilia, 3 scarabs, 1 cricket, 1 
tiger beetle, 6 Formicidae, 1 beetle 
92 degrees, mostly larva, 1 bee, 10 Histeridae, 2 
2WM 46-50 9-Aug-09 sunny carabids 
92 degrees, mostly 
3WM 51-55 9-Aug-09 sunny 1 Calliphoridae, 3 Formicidae 
92 degrees, mostly 3 spiders, 1 cricket, 5 Formicidae, 1 
4WM 56-60 9-Aug-09 sunny grasshopper 
92 degrees, mostly 
Dropboard 9 9-Aug-09 sunny baby mantid, hemiptera/carabid? 
92 degrees, mostly 
Dropboard 10 9-Aug-09 sunny crickets 
92 degrees, mostly 
Dropboard 11 9-Aug-09 sunny crickets 
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92 degrees, mostly 
Dropboard 12 9-Aug-09 sunny nothing 
5 crickets, 14 ants, 2 beetle larva, 2 
92 degrees, mostly spiders, 2 Hemiptera, 1 unknown 
1PM 61-65 9-Aug-09 sunny beetle 
2 Nicrophorus, 1 Diptera, 2 
92 degrees, mostly Formicidae, 2 spiders, 6 beetle 
2PM 66-70 9-Aug-09 sunny larvae 
92 degrees, mostly 1 Blattidae, 1 cricket, 6 spiders, 1 
3PM 71-75 9-Aug-09 sunny Formicidae 
92 degrees, mostly 6 Nicrophorus, 9 spiders, 3 crickets, 
4PM 76-80 9-Aug-09 sunny 2 Formicidae, 1 5taphilidae 
92 degrees, mostly 
Dropboard 13 9-Aug-09 sunny toad 
92 degrees, mostly 
Dropboard 14 9-Aug-09 sunny nothing 
92 degrees, mostly 
Dropboard 15 9-Aug-09 sunny crickets 
92 degrees, mostly 
Dropboard 16 9-Aug-09 sunny nothing 
20 Nicrophorus, 5 camel crickets, 1 
Staphilidae, 14 spiders, 1 carabid 
92 degrees, mostly {blue outline), 1 Diptera, 10 
lC 81-85 9-Aug-09 sunny Formicidae, 6 crickets 
1 millipede, 3 camel crickets, 50 
Nicrophorus, 1 Staphilidae, 5 
scarabs, 1 bumpy scarabs, 1 ca rabid, 
92 degrees, mostly 5 spiders, 1 Diptera, 4 crickets, 5 
2C 86-90 9-Aug-09 sunny Formicidae 
4 camel crickets, 16 Nicrophorus, 1 
carabid, 1 Tabanidae, 2 bees, 5 
92 degrees, mostly spiders, 10 Formicidae, 1 Diptera, 1 
3C 91-95 9-Aug-09 sunny scarab, 2 Histeridae 
3 camel crickets, 1 carabid, 20 
92 degrees, mostly Nicrophorus, 14 spiders, 1 
4C 96-100 9-Aug-09 sunny Histeridae, 1 Diptera, 10 Formicidae 
92 degrees, mostly 
Dropboard 17 9-Aug-09 sunny nothing 
92 degrees, mostly 
Dropboard 18 9-Aug-09 sunny worms 
92 degrees, mostly 
Drop board 19 9-Aug-09 sunny termites 
92 degrees, mostly 
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95 degrees, sunny, very 4 field crickets, 1 tiger beetle, 1 
lMPM 1 to 5 16-Aug-09 humid Bombardier, 2 bees 
95 degrees, sunny, very 
2MPM 6 to 10 16-Aug-09 humid carpenter bee, unknown beetle 
95 degrees, sunny, very 5 spiders, 1 ant, 2 bombardier 
3MPM 11 to 15 16-Aug-09 humid beetles 
95 degrees, sunny, very 
4MPM 16 to 20 16-Aug-09 humid 2 carabids, 1 house fly (in vial 2) 
95 degrees, sunny, very 
Dropboard 1 16-Aug-09 humid nothing 
95 degrees, sunny, very 
Dropboard 2 16-Aug-09 humid crickets 
95 degrees, sunny, very 
Dropboard 3 16-Aug-09 humid ants, crickets 
95 degrees, sunny, very 
Dropboard 4 16-Aug-09 humid crickets 
95 degrees, sunny, very 1 caterpillar, 1 Staphilidae, 2 spiders, 
1 Hl3 21-25 16-Aug-09 humid 1 carabid 
95 degrees, sunny, very 6 spiders, 1 Hemiptera, 1 scarab, 1 
2 Hl3 26-30 16-Aug-09 humid Diptera 
95 degrees, sunny, very 2 carabids, 1 spider, 3 ants, 1 
3 Hl3 31-35 16-Aug-09 humid Hemiptera 
95 degrees, sunny, very 1 carabid, 2 lightning bugs, 2 
4Hl4 36-40 16-Aug-09 humid Hemiptera, 4 spiders 
95 degrees, sunny, very 
Dropboard 5 16-Aug-09 humid nothing 
95 degrees, sunny, very 
Dropboard 6 16-Aug-09 humid nothing 
95 degrees, sunny, very 
Drop board 7 16-Aug-09 humid nothing 
95 degrees, sunny, very 
Dropboard 8 16-Aug-09 humid nothing 
(all specimens for sites 9-C4 are in 
vials & containers w/Aug 23 
95 degrees, sunny, very specimens)l spider, 2 carabid larvae, 
lWM 41-45 16-Aug-09 humid 2 Nicrophorus 
95 degrees, sunny, very 
2WM 46-50 16-Aug-09 humid 2 spiders, 1 ant, 24 carabid larvae 
95 degrees, sunny, very 
3WM 51-55 16-Aug-09 humid 1 spider 
95 degrees, sunny, very 
4WM 56-60 16-Aug-09 humid 1 carabid larva, 2 spiders 
95 degrees, sunny, very 
Dropboard 9 16-Aug-09 humid nothing 
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95 degrees, sunny, very 
Dropboard 10 16-Aug-09 humid nothing 
95 degrees, sunny, very 
Dropboard 11 16-Aug-09 humid nothing 
95 degrees, sunny, very 
Dropboard 12 16-Aug-09 humid nothing 
95 degrees, sunny, very 
1PM 61-65 16-Aug-09 humid nothing 
95 degrees, sunny, very 
2PM 66-70 16-Aug-09 humid 1 ant, 1 spider 
95 degrees, sunny, very 
3PM 71-75 16-Aug-09 humid 4 carabid larvae, 1 spider 
95 degrees, sunny, very 
4PM 76-80 16-Aug-09 humid 2 spiders, 5 ca rabid larvae 
95 degrees, sunny, very 
Dropboard 13 16-Aug-09 humid cricket 
95 degrees, sunny, very 
Dropboard 14 16-Aug-09 humid nothing 
95 degrees, sunny, very 
Dropboard 15 16-Aug-09 humid cricket, ants 
95 degrees, sunny, very 
Drop board 16 16-Aug-09 humid nothing 
95 degrees, sunny, very 
lC 81-85 16-Aug-09 humid 9 Nicrophorus, 5 spiders 
95 degrees, sunny, very 8 Nicrophorus, 1 Staphilidae, 1 
2C 86-90 16-Aug-09 humid spiders, 4 ants 
95 degrees, sunny, very 
3C 91-95 16-Aug-09 humid 4 spiders, 8 ants, 1 Nicrophorus 
95 degrees, sunny, very 
4C 96-100 16-Aug-09 humid 5 Nicrophorus, 6 spiders 
95 degrees, sunny, very 
Dropboard 17 16-Aug-09 humid nothing 
95 degrees, sunny, very 
Dropboard 18 16-Aug-09 humid termites 
95 degrees, sunny, very 
Dropboard 19 16-Aug-09 humid termites 
95 degrees, sunny, very 
20 humid 
80 degrees, cool 
lMPM 1 to 5 23-Aug-09 breeze, cloudy solution evaportated out 
80 degrees, cool 
2MPM 6 to 10 23-Aug-09 breeze, cloudy solution evaportated out 
80 degrees, cool 
3MPM 11 to 15 23-Aug-09 breeze, cloudy solution evaportated out 
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80 degrees, cool 
4MPM 16 to 20 23-Aug-09 breeze, cloudy solution evaportated out 
80 degrees, cool 
Dropboard 1 23-Aug-09 breeze, cloudy nothing 
80 degrees, cool 
Dropboard 2 23-Aug-09 breeze, cloudy ants 
80 degrees, cool 
Dropboard 3 23-Aug-09 breeze, cloudy crickets, ants 
80 degrees, cool 
Dropboard 4 23-Aug-09 breeze, cloudy nothing 
80 degrees, cool 
1 Hl3 21-25 23-Aug-09 breeze, cloudy 1 spider 
80 degrees, cool 
2 Hl3 26-30 23-Aug-09 breeze, cloudy 1 ant (in vial 5) 
80 degrees, cool 
3 H13 31-35 23-Aug-09 breeze, cloudy 2 spiders, 5 ants 
80 degrees, cool 
4Hl4 36-40 23-Aug-09 breeze, cloudy 1 Hemiptera (in vial 7) 
80 degrees, cool 
Drop board 5 23-Aug-09 breeze, cloudy nothing 
80 degrees, cool 
Dropboard 6 23-Aug-09 breeze, cloudy spider 
80 degrees, cool 
Dropboard 7 23-Aug-09 breeze, cloudy nothing 
80 degrees, cool 
Dropboard 8 23-Aug-09 breeze, cloudy spider 
1 field cricket, 1 Diptera larva, 3 
80 degrees, cool spider, 4 ca rabid larvae, 5 
lWM 41-45 23-Aug-09 breeze, cloudy Nicrophorus, 1 ant 
80 degrees, cool 
2WM 46-50 23-Aug-09 breeze, cloudy 4 spiders, 3 ants, 30 carabid larvae 
80 degrees, cool 
3WM 51-55 23-Aug-09 breeze, cloudy 1 spiders, 2 lightning bugs, 4 Staph 
80 degrees, cool 1 snail, 3 spiders, 2 ants, 3 ca rabid 
4WM 56-60 23-Aug-09 breeze, cloudy larvae 
80 degrees, cool 
Dropboard 9 23-Aug-09 breeze, cloudy nothing 
80 degrees, cool 
Drop board 10 23-Aug-09 breeze, cloudy nothing 
80 degrees, cool 
Dropboard 11 23-Aug-09 breeze, cloudy ants 
80 degrees, cool 
Dropboard 12 23-Aug-09 breeze, cloudy nothing 
80 degrees, cool 
1PM 61-65 23-Aug-09 breeze, cloudy 1 Pentatomidae, l lightning bug 
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80 degrees, cool 1 spiders, 1 velvet ant, 2 lightning 
2PM 66-70 23-Aug-09 breeze, cloudy bugs 
5 carabid larvae, 2 spiders, 1 
80 degrees, cool Staphilidae, 1 Necrophilia, 1 
3PM 71-75 23-Aug-09 breeze, cloudy Nicrophorus 
80 degrees, cool 
4PM 76-80 23-Aug-09 breeze, cloudy 4 spiders, 4 ants, 11 ca rabid larvae 
80 degrees, cool 
Dropboard 13 23-Aug-09 breeze, cloudy nothing 
80 degrees, cool 
Drop board 14 23-Aug-09 breeze, cloudy nothing 
80 degrees, cool 
Dropboard 15 23-Aug-09 breeze, cloudy nothing 
80 degrees, cool 
Dropboard 16 23-Aug-09 breeze, cloudy nothing 
11 Nicrophorus, 1 camel cricket, 1 
80 degrees, cool Blattidae, 11 spiders, 4 carabids, 3 
lC 81-85 23-Aug-09 breeze, cloudy Diptera, 4 Formicidae 
27 Nicrophorus, 2 spiders, 1 carabid, 
80 degrees, cool 2 scarabs, 5 Formicidae, 2 house 
2C 86-90 23-Aug-09 breeze, cloudy flies, 1 Necrophilia, 3 Staphilidae 
1 millipede, ants (TNTC), 2 carabids, 
80 degrees, cool 3 Nicrophorus, 9 spiders, 1 Scarab, 1 
3C 91-95 23-Aug-09 breeze, cloudy camel cricket 
1 camel cricket, 1 caterpillar, 1 
centipede, 24 Nicrophorus, 13 
80 degrees, cool spiders, 1 scarab, 1 carabid, 1 
4C 96-100 23-Aug-09 breeze, cloudy carabid larva, 3 Formicidae 
80 degrees, cool 
Dropboard 17 23-Aug-09 breeze, cloudy nothing 
80 degrees, cool 
Dropboard 18 23-Aug-09 breeze, cloudy termites 
80 degrees, cool 
Dropboard 19 23-Aug-09 breeze, cloudy termites 
80 degrees, cool 
20 breeze, cloudy ants 
lMPM 1 to 5 30-Aug-09 75 degrees, sunny nothing 
2MPM 6 to 10 30-Aug-09 75 degrees, sunny nothing 
3MPM 11 to 15 30-Aug-09 75 degrees, sunny nothing 
4MPM 16 to 20 30-Aug-09 75 degrees, sunny nothing 
Dropboard 1 30-Aug-09 75 degrees, sunny 1 carabid (in container 1) 
Dropboard 2 30-Aug-09 75 degrees, sunny ants, field crickets 
Dropboard 3 30-Aug-09 75 degrees, sunny ants, field crickets 
Dropboard 4 30-Aug-09 75 degrees, sunny ants, field crickets 
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1 Hl3 21-25 30-Aug-09 75 degrees, sunny 2 spiders, 1 caterpillar 
2 Hl3 26-30 30-Aug-09 75 degrees, sunny 1 Hemiptera (in vial 5) 
3 Hl3 31-35 30-Aug-09 75 degrees, sunny 2 spiders, 4 Formicidae 
2 carabids, 3 Nicrophorus, 1 
4Hl4 36-40 30-Aug-09 75 degrees, sunny Hemiptera, 1 Necrophilia (discarded) 
Dropboard 5 30-Aug-09 75 degrees, sunny millipede 
Dropboard 6 30-Aug-09 75 degrees, sunny nothing 
Dropboard 7 30-Aug-09 75 degrees, sunny nothing 
Dropboard 8 30-Aug-09 75 degrees, sunny nothing 
2 Staphilidae, 4 spiders, 13 ca rabid 
lWM 41-45 30-Aug-09 75 degrees, sunny larvae, 7 Formicidae, 1 bumpy scarab 
4 Staphilidae, 2 Nicrophorus, 1 
Formicidae, 3 spiders, 8 ca rabid 
2WM 46-50 30-Aug-09 75 degrees, sunny larvae, 2 Histeridae 
1 spider, 4 ca rabid larvae, 1 
3WM 51-55 30-Aug-09 75 degrees, sunny Staphilidae, 4 Nicrophorus 
1 huge wolf spider, 3 Staphilidae, 1 
Formicidae, 7 spiders, 8 carabid 
4WM 56-60 30-Aug-09 75 degrees, sunny larvae 
Dropboard 9 30-Aug-09 75 degrees, sunny nothing 
Dropboard 10 30-Aug-09 75 degrees, sunny nothing 
Dropboard 11 30-Aug-09 75 degrees, sunny nothing 
Dropboard 12 30-Aug-09 75 degrees, sunny 6-lined skink 
1 Staphilidae, 4 spiders, 3 yellow 
jackets, 2 crickets, 3 Formicidae, 5 fly 
1PM 61-65 30-Aug-09 75 degrees, sunny larvae 
2PM 66-70 30-Aug-09 75 degrees, sunny nothing 
6 spiders, 2 house flies, 1 millipede, 
3PM 71-75 30-Aug-09 75 degrees, sunny 5 carabid larvae 
4PM 76-80 30-Aug-09 75 degrees, sunny 1 carabid, 1 spider, 4 carabid larvae 
Dropboard 13 30-Aug-09 75 degrees, sunny nothing 
Dropboard 14 30-Aug-09 75 degrees, sunny cricket 
Dropboard 15 30-Aug-09 75 degrees, sunny nothing 
Dropboard 16 30-Aug-09 75 degrees, sunny nothing 
7 Nicrophorus, 1 hawk moth, 4 
Staphilidae, 1 carabid, 3 scarabs, 1 
Tabanidae, 1 yellow jacket, 12 house 
flies, 18 spiders, 12 Formicidae, 2 
lC 81-85 30-Aug-09 75 degrees, sunny crickets 
1 millipede, 5 Nicrophorus, 3 
Staphilidae, 1 cricket, 1 carabid, 6 
spiders, 3 Formicidae, 2 yellow 
2C 86-90 30-Aug-09 75 degrees, sunny jackets, 2 house flies 
3C 91-95 30-Aug-09 75 degrees, sunny 
4C 96-100 30-Aug-09 75 degrees, sunny 
Dropboard 17 30-Aug-09 75 degrees, sunny 
Dropboard 18 30-Aug-09 75 degrees, sunny 
Dropboard 19 30-Aug-09 75 degrees, sunny 
Dropboard 20 30-Aug-09 75 degrees, sunny 
Sweep Net Site 1 30-Aug-09 75 degrees, sunny 
Sweep Net Site 2 30-Aug-09 75 degrees, sunny 
Sweep Net Site3 30-Aug-09 75 degrees, sunny 
Sweep Net Site 4 30-Aug-09 75 degrees, sunny 
Sweep Net Site 5 30-Aug-09 75 degrees, sunny 
Sweep Net Site 6 30-Aug-09 75 degrees, sunny 
Sweep Net Site 7 30-Aug-09 75 degrees, sunny 
Sweep Net Site8 30-Aug-09 75 degrees, sunny 
Sweep Net Site 9 30-Aug-09 75 degrees, sunny 
Sweep Net Site 10 30-Aug-09 75 degrees, sunny 
Sweep Net Site 11 30-Aug-09 75 degrees, sunny 
Sweep Net Site 12 30-Aug-09 75 degrees, sunny 
Sweep Net Site 13 30-Aug-09 75 degrees, sunny 
Sweep Net Site 14 30-Aug-09 75 degrees, sunny 
Sweep Net Site 15 30-Aug-09 75 degrees, sunny 
Sweep Net Site 16 30-Aug-09 75 degrees, sunny 
Sweep Net Controls 30-Aug-09 75 degrees, sunny 
78 degrees, cloudy 
lMPM ltoS 6-Sep-09 w/slight breeze 
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2 hawk moths, 1 millipede, 7 spiders, 
2 Nicrophorus, 1 camel cricket, 1 
scarab, 1 house fly, 3 carabids, 1 
horse fly 
1 millipede, 5 spiders, 5 
Nicrophorus, 3 Staphilidae, 2 yellow 
jackets, 1 cricket, 1 house fly, 6 
Formicidae, 1 Histeridae 
termites, worms 
termites, worms 
termites, worms 
nothing 
2 spiders 
1 leafhopper, 1 spider 
2 leafhoppers 
1 cricket, 1 spider 
1 grasshopper, 1 Hemiptera, 4 
spiders, 2 leafhoppers, 3 gnats 
1 spider, 1 grasshopper, 1 
Hemiptera, 1 Pentatomidae 
nothing 
1 leafhopper, 1 spider, 4 gnats 
1 Coccinellidae, 2 spiders, 4 
leafhoppers 
1 Calliphoridae, 2 grasshoppers, 1 
spider 
2 spiders, 1 cricket, 4 grasshoppers 
1 cricket, 2 spiders, 8 leafhoppers, 3 
gnats 
4 grasshoppers, 4 ants, 3 spiders, 1 
Hemiptera, 1 Coccinellidae, 3 
leafhoppers, 2 Cercopidae, 1 gnat 
1 grasshopper, 1 spider, 1 
leafhopper 
2 crickets, 2 grasshoppers, 2 spiders, 
1 ladybug larvae, 21 leafhoppers, 6 
gnats 
1 grasshopper, 9 leafhoppers, 1 
spider 
N/A 
133 
78 degrees, cloudy 
2MPM 6 to 10 6-Sep-09 w/slight breeze 
78 degrees, cloudy 
3MPM 11 to 15 6-Sep-09 w/slight breeze 
78 degrees, cloudy 
4MPM 16 to 20 6-Sep-09 w/slight breeze 
78 degrees, cloudy 
Dropboard 1 6-Sep-09 w/slight breeze nothing 
78 degrees, cloudy 
Dropboard 2 6-Sep-09 w/slight breeze ants, crickets 
78 degrees, cloudy 
Dropboard 3 6-Sep-09 w/slight breeze ants, crickets 
78 degrees, cloudy 
Dropboard 4 6-Sep-09 w/slight breeze ants, crickets 
78 degrees, cloudy 
1 Hl3 21-25 6-Sep-09 w/slight breeze 
78 degrees, cloudy 
2 Hl3 26-30 6-Sep-09 w/slight breeze 
78 degrees, cloudy 
3 Hl3 31-35 6-Sep-09 w/slight breeze 
78 degrees, cloudy 
4Hl4 36-40 6-Sep-09 w/slight breeze 
78 degrees, cloudy 
Dropboard 5 6-Sep-09 w/slight breeze nothing 
78 degrees, cloudy 
Dropboard 6 6-Sep-09 w/slight breeze nothing 
78 degrees, cloudy 
Dropboard 7 6-Sep-09 w/slight breeze nothing 
78 degrees, cloudy 
Dropboard 8 6-Sep-09 w/slight breeze nothing 
78 degrees, cloudy 
lWM 41-45 6-Sep-09 w/slight breeze 
78 degrees, cloudy 
2WM 46-50 6-Sep-09 w/slight breeze 
78 degrees, cloudy 
3WM 51-55 6-Sep-09 w/slight breeze 
78 degrees, cloudy 
4WM 56-60 6-Sep-09 w/slight breeze 
78 degrees, cloudy 
Dropboard 9 6-Sep-09 w/slight breeze nothing 
78 degrees, cloudy 
Dropboard 10 6-Sep-09 w/slight breeze nothing 
78 degrees, cloudy 
Drop board 11 6-Sep-09 w/slight breeze nothing 
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78 degrees, cloudy 
Dropboard 12 6-Sep-09 w/slight breeze nothing 
78 degrees, cloudy 
1PM 61-65 6-5ep-09 w/slight breeze 
78 degrees, cloudy 
2PM 66-70 6-Sep-09 w/slight breeze 
78 degrees, cloudy 
3PM 71-75 6-Sep-09 w/slight breeze 
78 degrees, cloudy 
4PM 76-80 6-Sep-09 w/slight breeze 
78 degrees, cloudy 
Dropboard 13 6-5ep-09 w/slight breeze nothing 
78 degrees, cloudy 
Dropboard 14 6-Sep-09 w/slight breeze nothing 
78 degrees, cloudy 
Dropboard 15 6-5ep-09 w/slight breeze nothing 
78 degrees, cloudy 
Dropboard 16 6-Sep-09 w/slight breeze nothing 
78 degrees, cloudy 
lC 81-85 6-Sep-09 w/slight breeze 
78 degrees, cloudy 
2C 86-90 6-Sep-09 w/slight breeze 
78 degrees, cloudy 
3C 91-95 6-Sep-09 w/slight breeze 
78 degrees, cloudy 
4C 96-100 6-Sep-09 w/slight breeze 
78 degrees, cloudy 
Dropboard 17 6-Sep-09 w/slight breeze termites, worms 
78 degrees, cloudy 
Dropboard 18 6-Sep-09 w/slight breeze nothing 
78 degrees, cloudy 
Dropboard 19 6-5ep-09 w/slight breeze termites 
78 degrees, cloudy 
Dropboard 20 6-Sep-09 w/slight breeze nothing 
Appendix C 
SOIL FIELD DATA 
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Weekly Soil Moisture, pH, & Temperature Readings 
Date: 5-Apr-09 
Treatment Light Temperature 
Site Group Moisture (%) pH (lumens) (OF) 
Mod. Pipeline 
1 Mix 6.5 5.2 2000 76 
Mod. Pipeline 
2 Mix 6 5.2 2000 78 
Mod. Pipeline 
3 Mix 6 5 2000 77 
Mod. Pipeline 
4 Mix 6.2 5.3 2000 77 
5 High Incidence 3 7 7.8 2000 72 
6 High Incidence 3 6.5 7.4 2000 72 
7 High Incidence 3 6 7.5 2000 73 
8 High Incidence 3 6 7.5 2000 73 
9 Wildlife Mix 4 7.1 2000 72 
10 Wildlife Mix 3 7 2000 71 
11 Wildlife Mix 3.5 7 2000 72 
12 Wildlife Mix 4.5 7 2000 72 
13 Pipeline Mix 6 7.1 2000 73 
14 Pipeline Mix 6.5 7 2000 72 
15 Pipeline Mix 6 7 2000 72 
16 Pipeline Mix 5.5 7.1 2000 72 
Cl Upland Forest 3.5 7 500 64 
C2 Upland Forest 3 7 300 65 
C3 Upland Forest 3.5 7 250 65 
C4 Upland Forest 3 6.8 300 64 
Date: 12-Apr-09 
Treatment Light Temperature 
Site Group Moisture (%) pH (lumens) (DF) 
Mod. Pipeline 
1 Mix 6.5 5.2 2000 75 
Mod. Pipeline 
2 Mix 6 5.2 2000 76 
Mod. Pipeline 
3 Mix 6 5 2000 75 
Mod. Pipeline 
4 Mix 6.2 5.3 2000 75 
5 High Incidence 3 7 7.8 2000 71 
6 High Incidence 3 6.5 7.4 2000 72 
7 High Incidence 3 6 7.5 2000 72 
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8 High Incidence 3 6 7.5 2000 73 
9 Wildlife Mix 4 7.1 2000 72 
10 Wildlife Mix 3 7 2000 71 
11 Wildlife Mix 3.5 7 2000 71 
12 Wildlife Mix 4.5 7 2000 72 
13 Pipeline Mix 6 7.1 2000 72 
14 Pipeline Mix 6.5 7 2000 71 
15 Pipeline Mix 6 7 2000 71 
16 Pipeline Mix 5.5 7.1 2000 72 
Cl Upland Forest 3 7.1 550 64 
C2 Upland Forest 2.5 7 400 63 
C3 Upland Forest 3 7.1 300 63 
C4 Upland Forest 3 7.2 300 64 
Date: 19-Apr-09 
Treatment Light Temperature 
Site Group Moisture(%) pH (lumens) (Of) 
Mod. Pipeline 
1 Mix 5 5.2 2000 75 
Mod. Pipeline 
2 Mix 3.5 5.2 2000 75 
Mod. Pipeline 
3 Mix 3 5 2000 75 
Mod. Pipeline 
4 Mix 5 5.3 2000 75 
5 High Incidence 3 5 7.8 2000 72 
6 High Incidence 3 6.5 7.4 2000 72 
7 High Incidence 3 5.5 7.5 2000 73 
8 High Incidence 3 6 7.5 2000 74 
9 Wildlife Mix 3 7.1 2000 73 
10 Wildlife Mix 2.5 7 2000 74 
11 Wildlife Mix 3 7 2000 73 
12 Wildlife Mix 3 7 2000 73 
13 Pipeline Mix 4 7.1 2000 72 
14 Pipeline Mix 3.5 7 2000 72 
15 Pipeline Mix 4 7 2000 73 
16 Pipeline Mix 4 7.1 2000 73 
Cl Upland Forest 2.5 7.1 500 64 
C2 Upland Forest 2.5 7 400 63 
C3 Upland Forest 2 7.1 350 63 
C4 Upland Forest 2 7.2 400 63 
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Date: 26-Apr-09 
Treatment Light Temperature 
Site Group Moisture (%) pH (lumens) [Of) 
Mod. Pipeline 
1 Mix 5 5.2 2000 76 
Mod. Pipeline 
2 Mix 3.5 5.2 2000 77 
Mod. Pipeline 
3 Mix 3 5 2000 76 
Mod. Pipeline 
4 Mix 5 5.3 2000 76 
5 High Incidence 3 5 7.8 2000 73 
6 High Incidence 3 6.5 7.4 2000 74 
7 High Incidence 3 5.5 7.5 2000 73 
8 High Incidence 3 6 7.5 2000 74 
9 Wildlife Mix 3 7.1 2000 75 
10 Wildlife Mix 2.5 7 2000 74 
11 Wildlife Mix 3 7 2000 75 
12 Wildlife Mix 3 7 2000 74 
13 Pipeline Mix 4 7.1 2000 73 
14 Pipeline Mix 3.5 7 2000 74 
15 Pipeline Mix 4 7 2000 74 
16 Pipeline Mix 4 7.1 2000 74 
Cl Upland Forest 2.5 7.1 500 63 
C2 Upland Forest 2.5 7 400 63 
C3 Upland Forest 2 7.1 350 64 
C4 Upland Forest 2 7.2 400 63 
Date: 17-May-09 
Treatment Light Temperature 
Site Group Moisture (%) pH (lumens) [OF) 
Mod. Pipeline 
1 Mix 6.9 5.3 2000 78 
Mod. Pipeline 
2 Mix 5.5 5 2000 80 
Mod. Pipeline 
3 Mix 6.5 4.8 2000 78 
Mod. Pipeline 
4 Mix 5.7 5.5 2000 79 
5 High Incidence 3 7.3 7.9 1800 78 
6 High Incidence 3 6 7 2000 75 
7 High Incidence 3 5.8 7.8 2000 70 
8 High Incidence 3 6.8 7.9 2000 73 
139 
9 Wildlife Mix 3 7 2000 75 
10 Wildlife Mix 2 7.2 2000 76 
11 Wildlife Mix 2 7.2 2000 77 
12 Wildlife Mix 4.5 7.1 2000 73 
13 Pipeline Mix 8 7.1 2000 73 
14 Pipeline Mix 6.5 7 2000 74 
15 Pipeline Mix 4 7 2000 79 
16 Pipeline Mix 5.5 7 2000 74 
Cl Upland Forest 3 7 600 66 
C2 Upland Forest 3 7 150 65 
C3 Upland Forest 3 6 100 65 
C4 Upland Forest 3 6 100 65 
Date: 24-May-09 
Treatment Light Temperature 
Site Group Moisture (%) pH (lumens) 1oq 
Mod. Pipeline 
1 Mix 6.8 5 2000 80 
Mod. Pipeline 
2 Mix 5.5 5 2000 79 
Mod. Pipeline 
3 Mix 6.4 5 2000 79 
Mod. Pipeline 
4 Mix 5.5 5.5 2000 78 
5 High Incidence 3 7.2 7.8 1800 78 
6 High Incidence 3 6 7.2 2000 74 
7 High Incidence 3 6 7.8 2000 72 
8 High Incidence 3 6.6 7.9 2000 74 
9 Wildlife Mix 3 7 2000 75 
10 Wildlife Mix 2 7.2 2000 76 
11 Wildlife Mix 2 7.2 2000 77 
12 Wildlife Mix 4.5 7.1 2000 73 
13 Pipeline Mix 8 7.1 2000 73 
14 Pipeline Mix 6.5 7 2000 74 
15 Pipeline Mix 4 7 2000 79 
16 Pipeline Mix 5.5 7 2000 74 
Cl Upland Forest 3 7 600 66 
C2 Upland Forest 3 6 150 65 
C3 Upland Forest 3 6 100 65 
C4 Upland Forest 3 6 100 64 
140 
Date: 31-May-09 
Treatment Light Temperature 
Site Group Moisture (%) pH (lumens) (oq 
Mod. Pipeline 
1 Mix 6.8 N/A N/A 82 
Mod. Pipeline 
2 Mix 6 N/A N/A 79 
Mod. Pipeline 
3 Mix 5 N/A N/A 79 
Mod. Pipeline 
4 Mix 5 N/A N/A 76 
5 High Incidence 5.5 N/A N/A 78 
6 High Incidence 5.5 N/A N/A 72 
7 High Incidence 6 N/A N/A 73 
8 High Incidence 4 N/A N/A 73 
9 Wildlife Mix 5 N/A N/A 75 
10 Wildlife Mix 5.5 N/A N/A 74 
11 Wildlife Mix 8 N/A N/A 79 
12 Wildlife Mix 7.8 N/A N/A 75 
13 Pipeline Mix 6 N/A N/A 80 
14 Pipeline Mix 10 N/A N/A 80 
15 Pipeline Mix 4.9 N/A N/A 84 
16 Pipeline Mix 7 N/A N/A 79 
Cl Control 1 3 N/A N/A 66 
C2 Control 2 3.1 N/A N/A 66 
C3 Control 4 3.5 N/A N/A 65 
C4 Control 4 2 N/A 65 
Date: 7-Jun-09 
Treatment Light Temperature 
Site Group Moisture (%) pH (lumens) (DC) 
Mod. Pipeline 
1 Mix 2 7.4 2000 75 
Mod. Pipeline 
2 Mix 2 7.5 2000 74 
Mod. Pipeline 
3 Mix 3 7.5 2000 81 
Mod. Pipeline 
4 Mix 4.6 7.5 2000 75 
5 High Incidence 3.7 7.1 2000 73 
6 High Incidence 2.5 7.2 2000 73 
7 High Incidence 4 7.1 2000 71 
8 High Incidence 7.6 7 2000 70 
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9 Wildlife Mix 3 7 2000 80 
10 Wildlife Mix 3.5 7 2000 78 
11 Wildlife Mix 4.5 7.1 2000 80 
12 Wildlife Mix 7 7 1400 80 
13 Pipeline Mix 8 7 2000 80 
14 Pipeline Mix 4.5 7.1 2000 79 
15 Pipeline Mix 4.8 7 2000 79 
16 Pipeline Mix 6.9 7.1 2000 79 
Cl Control 1 3.7 7.4 510 64 
C2 Control 2 3.7 7 500 66 
C3 Control 4 1.9 7.8 1500 66 
C4 Control 4 1.8 8 700 66 
Date: 21-Jun-09 
Treatment Light Temperature 
Site Group Moisture (%) pH (lumens) (OC) 
Mod. Pipeline 
1 Mix 3 7.1 2000 85 
Mod. Pipeline 
2 Mix 3.5 7.2 2000 86 
Mod. Pipeline 
3 Mix 3.8 7.1 2000 87 
Mod. Pipeline 
4 Mix 4.5 7.1 2000 85 
5 High Incidence 4 7.1 1200 85 
6 High Incidence 5.8 7.2 2000 80 
7 High Incidence 2.5 6.5 2000 82 
8 High Incidence 6.5 7.1 2000 80 
9 Wildlife Mix 4 7.5 1800 81 
10 Wildlife Mix 4 7 1900 80 
11 Wildlife Mix 9 6.9 2000 86 
12 Wildlife Mix 6 7 2000 86 
13 Pipeline Mix 8 7.1 2000 88 
14 Pipeline Mix 6.3 7 2000 84 
15 Pipeline Mix 2 7.1 2000 90 
16 Pipeline Mix 3 7.1 2000 88 
Cl Control 1 2 7.5 480 70 
C2 Control 2 1.3 7.8 800 73 
C3 Control 4 1.5 7.7 300 73 
C4 Control 4 1.5 7.6 400 72 
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Date: 28-Jun-09 
Treatment Light Temperature 
Site Group Moisture (%) pH (lumens) [OC) 
Mod. Pipeline 
1 Mix 4 7.2 2000 80 
Mod. Pipeline 
2 Mix 1.2 8 2000 81 
Mod. Pipeline 
3 Mix 6.5 6.4 2000 79 
Mod. Pipeline 
4 Mix 5 7 2000 80 
5 High Incidence 5.2 7.3 2000 81 
6 High Incidence 6.1 7.3 2000 81 
7 High Incidence 2.9 7.4 2000 81 
8 High Incidence 7.8 6.9 2000 78 
9 Wildlife Mix 3.5 7.2 2000 80 
10 Wildlife Mix 4 7.1 2000 81 
11 Wildlife Mix 6 6.8 2000 86 
12 Wildlife Mix 5 7.1 2000 85 
13 Pipeline Mix 4.2 7.1 2000 87 
14 Pipeline Mix 5.2 7 2000 85 
15 Pipeline Mix 3.2 7 2000 88 
16 Pipeline Mix 6.8 7.6 625 80 
Cl Control 1 1.3 7.8 400 70 
C2 Control 2 1.2 7.5 600 72 
C3 Control 4 1 7.9 850 73 
C4 Control 4 1.2 7.8 250 72 
Date: 12-Jul-D9 
Treatment Light Temperature 
Site Group Moisture (%) pH (lumens) (oq 
Mod. Pipeline 
1 Mix 1.8 7.2 2000 84 
Mod. Pipeline 
2 Mix 4.1 7.1 2000 83 
Mod. Pipeline 
3 Mix 2.1 7.5 2000 87 
Mod. Pipeline 
4 Mix 1.6 7.5 2000 82 
5 High Incidence 4.4 7 2000 84 
6 High Incidence 4.6 7 2000 80 
7 High Incidence 4.1 7 2000 81 
8 High Incidence 6 6.5 2000 81 
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9 Wildlife Mix 7 7 2000 82 
10 Wildlife Mix 5 7 2000 81 
11 Wildlife Mix 5 7.1 2000 80 
12 Wildlife Mix 5.5 7.3 1950 84 
13 Pipeline Mix 9 6.1 2000 84 
14 Pipeline Mix 8.3 6.4 2000 83 
15 Pipeline Mix 5.5 6.9 2000 83 
16 Pipeline Mix 7.5 6.7 2000 80 
Cl Control 2 7.4 700 72 
C2 Control 3.9 7.3 600 75 
C3 Control 2.8 7.1 350 72 
C4 Control 2 7.5 400 72 
Date: 19-Jul-09 
Treatment light Temperature 
Site Group Moisture (%) pH (lumens) (DC) 
Mod. Pipeline 
1 Mix 1 7.5 2000 80 
Mod. Pipeline 
2 Mix 1.1 7.8 2000 79 
Mod. Pipeline 
3 Mix 1 7.6 2000 81 
Mod. Pipeline 
4 Mix 1.2 7.6 2000 73 
5 High Incidence 3 7.1 1600 73 
6 High Incidence 3.6 7.2 2000 70 
7 High Incidence 3.5 7.2 1900 71 
8 High Incidence 6 7 2000 70 
9 Wildlife Mix 4 7.2 2000 72 
10 Wildlife Mix 1.3 7.8 1900 71 
11 Wildlife Mix 5.8 7 1900 74 
12 Wildlife Mix 1.9 7.8 1500 75 
13 Pipeline Mix 6 7 2000 73 
14 Pipeline Mix 3.3 7.6 2000 74 
15 Pipeline Mix 1.8 7.6 2000 77 
16 Pipeline Mix 4.9 7.4 2000 73 
Cl Control 1.9 7.6 450 66 
C2 Control 1.8 7.8 800 68 
C3 Control 1.4 7.6 450 68 
C4 Control 1.3 7.6 410 68 
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Date: 26-Jul-09 
Treatment Light Temperature 
Site Group Moisture (%) pH (lumens) (DC) 
Mod. Pipeline 
1 Mix 1.5 7.6 2000 80 
Mod. Pipeline 
2 Mix 2.5 7.8 2000 78 
Mod. Pipeline 
3 Mix 2 7.5 2000 78 
Mod. Pipeline 
4 Mix 1.5 7.6 2000 74 
5 High Incidence 2.8 7.1 2000 73 
6 High Incidence 3.5 7.1 2000 73 
7 High Incidence 3.5 7.2 2000 72 
8 High Incidence 5.2 7.1 2000 74 
9 Wildlife Mix 5.2 7.2 2000 80 
10 Wildlife Mix 5.5 7.1 2000 82 
11 Wildlife Mix 6 7 2000 84 
12 Wildlife Mix 4.5 7.1 2000 83 
13 Pipeline Mix 5 7.1 2000 83 
14 Pipeline Mix 6.5 7.2 2000 84 
15 Pipeline Mix 5 7.1 2000 83 
16 Pipeline Mix 4.5 7.1 2000 84 
Cl Control 4 7 500 73 
C2 Control 3.5 7.2 800 71 
C3 Control 4.2 7.1 900 71 
C4 Control 4 7.2 600 72 
Date: 2-Aug-09 
Treatment Light Temperature 
Site Group Moisture (%) pH (lumens) (DC) 
Mod. Pipeline 
1 Mix 2.5 7.6 2000 80 
Mod. Pipeline 
2 Mix 3 7.5 2000 78 
Mod. Pipeline 
3 Mix 2.2 7.5 2000 77 
Mod. Pipeline 
4 Mix 2.5 7.7 2000 75 
5 High Incidence 4.5 7.2 2000 74 
6 High Incidence 5.2 7.1 2000 73 
7 High Incidence 4 7.1 2000 74 
8 High Incidence 5.5 7.2 2000 73 
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9 Wildlife Mix 5 7.1 2000 81 
10 Wildlife Mix 5.8 7 2000 84 
11 Wildlife Mix 7.1 6.9 2000 87 
12 Wildlife Mix 6.5 7 2000 86 
13 Pipeline Mix 5.8 7.1 2000 83 
14 Pipeline Mix 6 7 2000 84 
15 Pipeline Mix 4 7.1 2000 83 
16 Pipeline Mix 5.2 7.1 2000 84 
Cl Control 5.3 6.7 400 72 
C2 Control 3 7.2 800 72 
C3 Control 4 7.1 800 71 
C4 Control 4.5 7.1 700 70 
Date: 9-Aug-09 
Treatment Light Temperature 
Site Group Moisture (%) pH (lumens) 1•c) 
Mod. Pipeline 
1 Mix 2.5 7.6 2000 86 
Mod. Pipeline 
2 Mix 2 7.5 2000 88 
Mod. Pipeline 
3 Mix 1.2 7.4 2000 90 
Mod. Pipeline 
4 Mix 1.5 7.5 2000 91 
5 High Incidence 5.3 7.2 2000 79 
6 High Incidence 5.8 7 2000 79 
7 High Incidence 4.8 6.9 2000 82 
8 High Incidence 6 6.9 2000 86 
9 Wildlife Mix 5.8 6.8 2000 84 
10 Wildlife Mix 4 7 2000 86 
11 Wildlife Mix 5 7 2000 86 
12 Wildlife Mix 6.5 7 2000 84 
13 Pipeline Mix 7 6.8 2000 86 
14 Pipeline Mix 7.8 7 2000 90 
15 Pipeline Mix 4.9 7.1 2000 86 
16 Pipeline Mix 7 6.9 2000 80 
Cl Control 3.8 7 720 73 
C2 Control 2.2 7.5 600 74 
C3 Control 1.9 7.7 600 75 
C4 Control 2 7.3 400 74 
146 
Date: 16-Aug-09 
Treatment Light Temperature 
Site Group Moisture (%} pH (lumens) ("CJ 
Mod. Pipeline 
1 Mix 1 7.5 2000 91 
Mod. Pipeline 
2 Mix 1 7.4 2000 90 
Mod. Pipeline 
3 Mix 1 7.5 2000 93 
Mod. Pipeline 
4 Mix 1 7.3 2000 89 
5 High Incidence 5 7 2000 78 
6 High Incidence 6 7 2000 79 
7 High Incidence 5.5 7.1 2000 80 
8 High Incidence 5.5 7 2000 80 
couldn't couldn't 
9 Wildlife Mix couldn't check check check couldn't check 
couldn't couldn't 
10 Wildlife Mix couldn't check check check couldn't check 
couldn't couldn't 
11 Wildlife Mix couldn't check check check couldn't check 
couldn't couldn't 
12 Wildlife Mix couldn't check check check couldn't check 
couldn't couldn't 
13 Pipeline Mix couldn't check check check couldn't check 
couldn't couldn't 
14 Pipeline Mix couldn't check check check couldn't check 
couldn't couldn't 
15 Pipeline Mix couldn't check check check couldn't check 
couldn't couldn't 
16 Pipeline Mix couldn't check check check couldn't check 
couldn't couldn't 
Cl Control couldn't check check check couldn't check 
couldn't couldn't 
C2 Control couldn't check check check couldn't check 
couldn't couldn't 
C3 Control couldn't check check check couldn't check 
couldn't couldn't 
C4 Control couldn't check check check couldn't check 
could not 
Date: check 
Date: 30-Aug-09 
Treatment Light Temperature 
Site Group Moisture (%} pH (lumens) ,•q 
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Mod. Pipeline 
1 Mix 1 7.5 2000 80 
Mod. Pipeline 
2 Mix 1.5 7.5 2000 82 
Mod. Pipeline 
3 Mix 1.2 7.5 2000 81 
Mod. Pipeline 
4 Mix 1 7.6 2000 83 
5 High Incidence 2 7.7 2000 76 
6 High Incidence 3.9 7.6 2000 78 
7 High Incidence 2.9 7.7 2000 77 
8 High Incidence 2.8 7.6 2000 76 
9 Wildlife Mix 5.5 7.2 2000 79 
10 Wildlife Mix 2.9 7.5 2000 78 
11 Wildlife Mix 3.5 7.7 2000 78 
12 Wildlife Mix 2.2 7.8 2000 79 
13 Pipeline Mix 5 7.5 2000 76 
14 Pipeline Mix 6 7 2000 74 
15 Pipeline Mix 1.1 7.6 2000 80 
16 Pipeline Mix 5 7 2000 75 
Cl Control 1.2 7.8 1000 71 
C2 Control 2 7.8 1500 71 
C3 Control 1.5 7.6 650 70 
C4 Control 1.5 7.5 500 70 
Date: 6-Sep-09 
Treatment Light Temperature 
Site Group Moisture (%) pH (lumens) (OC) 
Mod. Pipeline 
1 Mix 1.5 7.5 1900 76 
Mod. Pipeline 
2 Mix 1 7.6 1500 75 
Mod. Pipeline 
3 Mix 1 7.6 1750 75 
Mod. Pipeline 
4 Mix 1 7.7 1700 75 
5 High Incidence 3 7.3 1950 75 
6 High Incidence 2.1 7.8 1200 74 
7 High Incidence 2 7.3 950 75 
8 High Incidence 2 7.5 1000 75 
9 Wildlife Mix 1.2 7.7 2000 75 
10 Wildlife Mix 1.2 7.7 2000 76 
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11 Wildlife Mix 1.4 7.6 2000 75 
12 Wildlife Mix 1.2 7.6 2000 75 
13 Pipeline Mix 3 7.7 2000 76 
14 Pipeline Mix 1.1 7.7 2000 76 
15 Pipeline Mix 1 7.7 2000 77 
16 Pipeline Mix 1 7.7 2000 79 
Cl Control 1.1 7.7 300 69 
C2 Control 1.1 7.8 950 70 
C3 Control 1 7.8 450 69 
C4 Control 1 7.8 550 71 
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Appendix D 
SUMMARY OF SOIL NUTRIENT CONTENT AT STUDY SITES 
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Summary of soil nutrient content. 
S ·1 K• C 2• 2• d Z 2• oi , a , P, Mg , an n 
ca2• p Mg'• Zn2• 
Site K• (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) 
MPMl 51.5 108 2 43 0.37 
MPM2 56.5 152.5 1.5 83 0.31 
MPM3 70.5 208.5 1.5 89 0.55 
MPM4 68 179 1.5 70.5 0.645 
MPMS 78 289 2 82.5 0.72 
MPM6 92 228.5 3 79.5 0.92 
MPM7 70.5 292.5 2 108 0.905 
MPM8 53.5 124 1 73.5 0.415 
MPM9 73.5 213.5 2 91 0.68 
MPMlO 65 198.5 1.5 81 0.5 
Hll 69 266 3 173.5 1.05 
Hl2 52 343.5 1.5 243 1 
Hl3 69 301.5 2.5 190 0.95 
Hl4 73.5 272.5 4 207 1.05 
HIS 69 286 3.5 178.5 1.05 
Hl6 159 2904.5 40.5 145.5 2 
Hl7 68.5 2137.5 21.5 142.5 67.9 
HIS 181.5 2922 40 152 32.8 
Hl9 81 1956.5 20.5 123 2.85 
HllO 142.5 9161 15 270.5 1.3 
WMl 98 281 2.5 396.5 2.15 
WM2 108.5 269 2 345 1.9 
WM3 107.5 264 4 347.5 2.25 
WM4 141 334 15.5 299.5 2.15 
WMS 144.5 369 22.5 375.5 2 
WM6 145 421 5 259.5 2.1 
WM7 129.5 391 10.5 331 2.2 
WMS 115.5 287.5 3 323.5 2.25 
WM9 113.5 382 14 257.5 2.1 
WMlO 121 399.5 5.5 231 1.9 
PMl 123.5 239.5 4.5 760.5 3 
PM2 113.5 238.5 7 868 2.75 
PM3 134 274 7 763.5 3.1 
PM4 132 271 10 839 3.7 
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Continued. 
PMS 150.5 255.5 6.5 700 2.9 
PM6 123.5 270.5 7.5 723.5 3.25 
PM7 149.5 333.5 12 642 3.45 
PMS 106.5 356 4 955.5 3.75 
PM9 100 284 4.5 977 3.55 
PM10 112 264.5 4.5 796.5 2.95 
Cl 97 115.5 5 67 3.35 
C2 122 216.5 6 87.5 3.5 
C3 81 106.5 4 40 2.05 
C4 91 95.5 4.5 32.5 2.75 
cs 122 245.5 6.5 97 6.15 
C6 108 544.5 7 88.5 3.15 
C7 95.5 154 5 101.5 4.25 
CB 81 139.5 5.5 62 3.6 
cg 84.5 122 5 74 3.35 
C10 122.5 379.5 7.5 91.5 4.3 
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Appendix E 
UNIVERSITY OF KENTUCKY SOIL DATA 
~~~ 
Site/ % 
Sam Mo % mr,/ CEC Mg Na Wilt pl, h·3 Meh•3 Meh-3 Meh-3 Meh·3 o,. Meh·3 ., mg/kg mr,/kg mr,/'8 mUk11 mg/kg m,q 
' 
Ca meq m,q 
'"' 10 
p 
' 
Ca Mg 
'" 
M. %TN Na Cd c, mg/kg NI Pb 
'" 
c, Mo I meq/ meq/ I I P. 
WM 16.6 23.3 
l 5 196 562 793 4.3 2,75 0.08 
" 
0,03 <0.04 <0.02 3.6 2,18 2.84 <0.1 7 0.24 1.11 2.93 0.04 6 
WM 16.0 Z3.2 
2 4 217 538 690 3.8 2.43 0.09 67.2 0.03 <0.04 <0.02 3.59 1.94 2.64 <0.1 2 0.26 1.02 2.6 0.06 4 
WM 21,9 
3 8 215 528 695 4.5 2.37 0.08 66 0,03 <0.04 <0.02 3.39 2.3 2.78 <0.1 14.8 0.26 1.04 2.55 0,05 7 
WM 22,S 
4 31 Z82 668 599 4,3 2.58 0.09 62.6 0.03 <0.04 <0.02 3.56 2,19 3.09 <0.1 15.4 0.32 1.28 2.19 0,03 6 
WM 21.1 
5 4S 289 738 751 4 2.25 0.08 57 0.03 <0.04 <0.02 3.19 2.05 2.4 <0.1 14.8 0.34 1.57 2.87 0.03 l 
WM 21.4 
6 10 290 842 519 4.2 3.11 0.11 45.4 0.03 <0.04 <0.02 3.49 2.15 2.48 <0.1 14.8 0.34 1.72 1.96 0.01 4 
WM 14.2 21.3 
7 Zl 259 78Z 662 4.4 2.53 0.08 53 0.03 <0.04 <0.02 3.31 2.18 2.4 <0.1 2 0.29 1.55 2.48 0.03 7 
, WM 21.9 
8 6 231 575 647 45 2.55 0.09 
" 
0.03 <0.04 <0.02 3.19 2.29 2.36 <0.1 14.8 0.26 l.15 2.33 0.03 l 
WM 14,2 20,1 
9 ZS 227 764 515 4.2 2.7 0.09 61.2 0.03 <0.04 <0.02 4.09 2,17 4.32 <0.1 2 0.25 1.47 1.83 I o.03 8 
WM 14.2 i 20.1 
10 11 242 799 462 3.8 2.41 0.08 123,2 0.03 <0.04 <0.02 3.73 1,94 3.92 <0.1 2 0.27 1.52 I 1.65 0.03 9 
' 18.9 I 19.4 PMl 9 247 479 1521 6 3.97 0,11 145 o.o3 I <0.04 <0.02 3.32 3.06 2.82 <0.1 5 0.27 0.84 5.21 0.07 6 
16.7 I PM2 14 227 m 1736 5.5 2.63 0.08 125.4 0.03 <0.04 <0.02 2,86 2.85 3.1 <0.1 8 0.25 0.82 5.88 0.08 17.4 
19.7 19.5 
I PM3 14 268 548 1527 6.2 4.33 0.11 89.2 0.03 <0.04 <0.02 3.23 3.11 2.71 I <0.1 3 0.32 1.05 5.65 0.16 4 
I 20.5 18.7 
PM4 20 264 542 1678 7.4 4.66 0.12 117.6 0.03 <0.04 <0.02 I 3.37 3.77 2.58 <0.1 4 0.27 0.99 6.28 0.08 8 
17.4 18.2 
PMS 13 301 5ll 1400 5.8 3.22 0.09 70.2 0.03 <0.04 <0.02 3.42 2.93 2.82 <0.1 8 ' 0.35 l 5.12 0.07 9 
18.9 18.8 
PM6 lS 247 541 1447 6.5 4.16 0.12 79.8 0.03 <0.04 <0.02 3.24 3.26 2.49 <0.1 5 0.3 1.03 5.39 0,05 7 
20.5 19.7 
PM7 24 299 667 1284 6.9 5.38 0,13 61.8 0.04 <0.04 <0.02 3.67 3.48 2.41 <0,1 4 0.35 1.35 4.8 0.04 9 
25.l 20.1 
PMS 8 Zl3 712 1911 7.5 6.81 0.13 109.6 0.04 <0.04 <0.02 3.91 3.88 3.26 <0.1 4 0.24 1.42 7,39 0.14 l 
17.2 
PM9 9 200 568 1954 7.1 4.76 0.11 87.6 0.03 <0.04 <0.02 3.94 3.66 4.76 <0.1 18.2 0.22 l 6.99 0.09 4 
PMl 18.2 
0 9 224 529 1593 5.9 4.23 0.1 62 0.04 <0.04 <0.02 3,4 3.04 3.18 <0.1 18.2 0.25 l 5.87 0.08 8 
MP <0. 17.2 
Ml 4 103 216 86 2.3 0.74 0,04 60.2 02 0.11 0.42 2.76 1.16 0.49 <0,1 6.5 0.11 0.4 0.28 0.05 3 
MP <0. 16,7 
M2 3 113 305 166 4.5 0,62 0,03 55.4 02 0,1 0.93 2.73 2.3 0.79 <0,1 6,5 0.12 0.6 0.57 0.09 4 
MP <0. 18.6 
M3 3 141 417 178 4.1 1.1 0.05 96.6 02 0.1 1.01 3.28 2.04 1.05 <0.1 7.61 0.15 0.84 0.63 0.06 2 
MP <0. 16.5 
M4 3 136 358 141 4 1,29 0.05 71.8 02 0.11 0.79 3.44 2,01 0.96 <0.1 7.32 0.14 0.65 0.47 0,06 5 
.... 
11.l 
MP <O. 
MS 4 156 578 165 3.5 1.44 0.05 90.6 02 0.12 0.87 
MP 
M6 6 184 457 159 4.4 1.84 0.07 53.8 0.03 0.11 1.3 
MP 
M7 4 141 585 216 5.1 1.81 0.06 116 0.03 0.1 1.8 
MP <O. 
MB 2 107 248 147 4.4 0.83 0.04 54.8 02 0.1 1.81 
MP 
M9 4 147 427 182 5.2 1.36 0,05 120 0,16 0.1 1.32 
MP 
M!O 3 130 397 162 4.6 1 0.04 119.8 0,03 0.1 1.27 
<0. 
HI! 6 138 532 347 2.1 1.26 0.06 51.4 02 0.08 1.37 
<0. 
Hl2 3 104 687 486 2 0.65 0.03 37.8 02 0.07 0.95 
<O. 
Hl3 5 138 603 380 1.9 1.27 0.05 40.4 02 0.07 0.96 
<0. 
I H!4 • 147 545 414 2.1 1.24 0.05 40.2 02 0.08 0.96 
<O. 
HIS 7 138 572 357 2.1 1.07 0.04 44.8 02 0.07 0.85 
f Hl6 81 318 5809 291 4 1.01 0.05 44.4 0.05 0.16 1.22 
1 HJ7 43 137 4375 285 135.8 1.19 0.05 47.2 0.04 0.15 0.88 
HIS 80 
'" 
5844 304 65.6 1.15 0,05 34.6 0.04 0.12 0.88 
Hl9 41 162 3913 246 5.7 0.88 0.04 27.8 0.03 0.09 0.73 
I HllO 30 285 18322 541 2.6 0.81 0.03 30.8 0.03 0.1 1.14 
! 
~Cl-1 10 194 231 134 6.7 7.19 0.23 38.4 0.04 0.19 0.59 
C1·2 12 244 4'3 175 7 10.7 0.34 36.6 0.06 0.12 1.24 
, C1·3 • 162 213 80 4.1 5.18 0.16 31.8 0.03 0.15 0.54 
I 
, Cl-4 9 182 191 65 s.s 6.93 0.23 30.8 0.05 0.11 0.93 
I Cl-5 17. 0.0 13 244 491 194 12.3 5 0.57 32.6 6 0.17 1.42 
' 12. o.o 
Cl·6 14 216 1089 177 6.3 1 0.41 22.2 6 0.09 1.37 
6.0 0.0 
Cl-7 10 191 308 203 8.5 9 0.21 24.8 6 0.15 0.91 
8.1 0.0 
Cl-8 11 162 279 124 7.2 5 0.27 27.6 6 0.16 1.15 
3A8 1,81 0.99 <0.1 7,61 
3.88 2.2 1.05 <0.1 8.24 
3,39 2.58 1.76 <0.1 8.24 
3.75 2.21 1.02 <0.1 6.5 
3.64 2.57 0.96 <0.1 7.61 
3.57 2.31 1.01 <0.1 7,32 
2,36 1.08 1.54 <0.1 8,04 
2.13 1.03 1.51 <0.1 7.43 
2.38 l 1.29 <0.1 8.04 
2.57 1.08 1.41 <0.1 7.14 
2.49 1.08 1.3 <0.1 7.73 
1.39 1.4 1.35 <0.1 6.86 
1.7 1.16 1.55 <0.1 7.14 
2.29 1.21 1.59 <0.1 7.43 
2.92 0.89 1.11 <0.1 6.09 
2,94 l 1.63 <0.1 7,73 
20.0 
4.47 3.41 0,71 <0.1 7 
27.6 
4.67 3.59 1.01 <0.1 , 
20.0 
3.53 2.1 0.58 <0.1 7 
21.7 
5.17 2.n 0.83 <0.1 4 
35. 
5.31 6.03 0.67 <0.1 09 
31. 
4.92 3.16 1.03 <0.1 13 
21. 
5.53 4.29 0.94 <0.1 74 
24. 
4.79 3.62 1.43 <0.1 5 
0.16 0.96 O.S6 0.05 
0.2 0.93 0.55 0.05 
0.16 1.29 0.82 0.11 
0.11 0.43 0.46 0.05 
0.14 0.81 0.6 0.16 
0.14 0,77 0.55 0,17 
0.14 1.04 1.18 0.03 
0.11 1.56 1.65 0.04 
0.14 1.22 1.3 0.07 
0.14 1.07 1.4 0.04 
0.15 1.23 1,29 0.05 
0.12 o.91 I 1.13 0.04 
0.17 ! 1.21 1.34 0.04 
0.2 1.14 I 1.24 0.05 
' ' 0.12 o.s6 I 0.62 I o.o3 
I 
1.1 I o.04 0.16 1.3 
0.34 0.61 0.66 0.03 
0.46 1,27 0.94 0.04 
0.28 0.62 0.41 0.08 
0.33 0.32 0.34 0.03 
1.2 0.0 
0.51 1.67 6 4 
1.0 0.0 
0.45 3.71 4 2 
1.0 o.o 
0.33 0.8 3 1 
0.6 0.0 
0.29 0.83 7 3 
I 
18.8 
• 
19.2 
6 
19.6 
6 
19.4 
7 
18.S 
9 
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9 
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4 
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Appendix F 
CARABID MORPHOLOGY DIAGRAMS 
.. 11 (antennomere 11) 
,_10 
\6 
\ 5 scape 
,4 I -------. --------1 
(protarsomere 5) ---
tempora 
protibia ------'-
\ 3 ~\. mandibles I 
·. 2 \. labrum 1 
' -t ___ --,;,, clypeus HEAD 
frons clypeo-ocular1 1. pro onga 10n 1 
vertex ~--eye 1 
nee k supraorbilal setiferous 1 
apex 
disc 
puncture 1 
rside 
I 
I 
PRONOTUM 
I 
I 
•.,;:<---sb;--a::::;s,_e __ ~- ___________ 1 
-- I base scutellum I 
I 
mesolibia ----~, I 
/ I 
i r-----;.--suture I 
mesotar~us '1 _,,,,.l-\···-• ! 
, 2 / 
3 f. disc side ELYTRA 
,54 \I/ \ I 
' 1 1 I (mesotarsomere 5) \ I 
metafemur \ \ \ : 
metalibia '·1 : 
',f apex -subapical sinuation : 1!_1 ._,._, ______________ _ 
metatarsu/ ,~:etatarsomere 5) 
claws..2~' 
Dorsal view of carabid morphology (Larochelle and 
Lariviere 2007). 
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penultimate seqment 
of la bi al paTp 
Ventral view of carabid morphology (Larochelle and 
Lariviere 2007). 
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Plant Similarity Index (Line Transect Data) 
Modified Pipeline High Incidence 
Species Common Name Mix 3 Wildlife Mix Pipeline Mix Control 
Acer rubrum (L.) Red Maple X X X 
Andropogon 
gyrans(Ashe.) Bluestem X 
Asclepias syriaca Common 
(L.) Milkweed X 
Asclepias Butterfly 
tuberosa (L.) Milkweed X X 
Bellis perennis 
(L.) English Daisy X X 
Chamaecrista 
fascicu/ata 
(Michx.) Partridge Pea X 
Chrysanthemum 
leucanthemum(L.) Ox Eye Daisy X 
Coreopsis 
grandifolia 
(Hogg.) BigleafTickseed X 
Coreopsis Lanceleaf 
lanceolata (L.) Tickseed X 
Coreopsis 
tinclOria (Nutt.) Golden Tickseed X X X 
Coronilla varia 
(L.) Crown Vetch X 
Dactylis 
glomerata (L.) Orchard Grass X X X 
Dicanthelium Western Panic 
acuminatum(Sw.) Grass X 
Dicanthelium 
dichotomum Forking Panic 
micropogon (L.) Grass X 
Dicanthe/ium Loose-flowered 
laxiflorum (Lam.) Panic Grass X 
Erigeron 
strigosus(Muhl.) Rough Fleabane X X 
Eupatorium 
seroanum(Michx.) Late Eupatorium X 
Festuca rubra (L.) Red Fescue X X X 
Helenium Purplehead 
j/exuosum (L.) Sneezeweed X 
Heliopsis 
helianthoides (L.) Sweet Sunflower X X X 
Houstonia 
caerulea (L.) Spring Bluet X X 
Houstonia 
lo11giflora Long•leaved 
(Gaertn.) Bluet X 
Hypericum 
petforatum(L.) St. John's Wort X X X 
Juncus effusus 
(L.) Common Rush X X X X 
Juncus 
tenuis(Willd.) Path Rush X X X 
lespede=a 
slipulacea Korean 
(Maxim.) Lespedeza X X X 
Liriodendron 
tulipifera (L.) Tulip Poplar X X 
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Lolium 
multiflorum Perennial Rye 
(Lam.) Grass X X 
lysimachia Whorled 
quadrifolia (L.) Loostrife X X X 
Medicago 
lupulina (L.) Black Medic X 
Oenothera 
perennis (L.) Small Primrose X 
Packera anonyma Appalachian 
(Alph. Wood) Groundsel X 
Panicum virgatum 
(L.) Switchgrass X X X 
Parthenocissus 
quinquefolia (L.) Virginia-creeper X 
Phleum pratense 
(L.) Climax Timothy X X X X 
Polygonatum Smooth 
biflorum (Walter) Solomon's-seal X 
Polystichum 
acrostichoides 
(Michx.) S,]@j. Christmas Fem X X 
Potentilla rec/a 
(L.) Cinquefoil X X X 
Prunus serotina Wild Black 
(Ehrh.) Cherry X 
Quercus alba (L.) White Oak X 
Quercus montana 
(Willd.) Chesblut Oak X 
Quercus robra Northern Red 
(L.) Oak X X 
Ratibida pinnata Yellow 
(Vent.) Coneflower X 
Securigera voria 
(L.)~ Crown Vetch X 
Smilax glauco Glaucous 
(Walter) Greenbrier X X 
Trifolium 
hybridum (L.) Alsike Clover X X 
Trifolium pratense 
(L.) Red Clover X X X 
Trifolium repens 
(L.) White Clover X X X X 
Vitis cinerea 
(Engelm. in A. 
Gra) Down Gra e X 
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Mean field measurement values of moisture, pH, & temperature 
Mean Moisture (%) 
Site April May June July August 
MPM 5.15 5.97 3.59 1.78 1.51 
HI 6.06 6.06 4.88 4.18 4.84 
WM 3.31 4.11 4.96 4.73 4.74 
PM 4.94 6.33 5.24 5.61 4.96 
Control 2.66 2.97 1.84 2.73 2.45 
Mean pH 
Site April May June July August 
MPM 5.14 5.14 7.25 7.53 7.31 
HI 7.55 7.66 7.1 7.04 7.17 
WM 7.03 7.13 7.06 7.22 7.07 
PM 7.05 7.03 7.1 7.02 7.02 
Control 7.06 6.38 7.65 7.37 7.24 
Mean Temperature (0 C) 
Site April May June July August 
MPM 24.4 26.1 27 26.6 29.3 
HI 22.6 23.4 25.5 24 26.1 
WM 22.6 24.1 27.7 26.1 28.4 
PM 22.5 25 28.8 26.7 28.1 
Control 17.6 18.5 21 21.5 21.9 
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Carabid Species Similarity Index By Treatment Group 
Carabid Species Tribe Modified Pipeline 
Agonum octopunctatun 
High Incidence 3 Wildlife Pipeline Control 
(Fabricius) Platynini X X X 
Agonum sp.2 (Bonelli) Platynini X X X X 
Agonum sp.3 (Bonelli) Platynini X X X X 
Amara aenea (DeGeer) Zabrini X X X 
Amara sp. 2 (Bonelli) Zabrini X X X X 
Amara sp. 3 (Bonelli) Zabrini X 
Amphasia intershatus 
(Newman) Harpalini X 
Anisodactylus sp. (Dejean) Harpalini X X X X 
Brachinus sp. (Weber) Brachinini X 
Carabus vinctus (Weber) Carabini X 
Carabus seratus (Say) Carabini X 
Chlaenius tomentosus (Casey) Chlaeniini X X X 
Cincidella punctulata (Olivier) Cicindelini X X 
Cincidella sexaguttata 
(Brown) Cicindelini X 
Colliuris pensylvanica 
(Linnaeus) Odacanthini X X X 
Dicae/us dilatatus (Say) Licinini X 
Dicae/us purpuratus (Bonelli) Licinini X 
Dicae/us sp.J (Bonelli) Licinini X X X X 
Dicaelus sp. 2 (Bonelli) Licinini X X 
Dicaelus sp. 3 (Bonelli) Licinini X 
Dicae/us sp. 4 (Bonelli) Licinini X X 
Dyschirius sphaericoWs 
(Bonelli) Scaritini X X 
Ga/erita bico/or (Drury) Galeritini X X X X X 
Harpalus sp. (Latreille) Harpalini X X X X 
Lebia viridis (Latreille) Lebiini X 
Pasimachus depressus 
(Fabricius) Scaritini X 
Poecilus chalcites (Say) Pterostichini X X X X 
Poecilus Jucablandus (Say) Pterostichini X X X 
Poecilus sp. 2 (Bonelli) Pterostichini X 
Poecilus sp. 3 (Bonelli) Pterostichini X 
Poecilus sp. 4 (Bonelli) Pterostichini X 
Pteroslichus permundus (Say) Pterostichini X 
Pterostichus re/ictus 
(Newman) Pterostichini X X 
Pterostichus sp .3 (Bonelli) Pterostichini X X 
Table 12. 
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Pterostichus sp. 4 (Bonelli) Pterostichini X 
Pterostichus sp. 5 (Bonelli) Pterostichini X 
Pterostichus sp. 6 (Bonelli) Pterostichini X 
Pteroslichus sp. 7 (Bonelli) Pterostichini X 
Pterostichus sp. 8 (Bonelli) Pterostichini X 
Pterostichus sp. 9 (Bonelli) Pterostichini X 
Scarites subterraneous 
(Fabricius) Scaritini X 
Scarites quadriceps 
(Chaudoir) Scaritini X X 
Sphaeroderus lecontei 
(Dejean) Cychrini X X 
Stenolophus lecontei 
(Chaudoir) Harpalini X X 
Tetracha virginica (Linnaeus) Cicindelini X 
Trichotichnus vulpeculus 
(Morawitz) Harpalini X X X 
